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Foreword 


On the 15th of October 1964 the Deccan College celebrates the 
centenary of its main Building, and curiously enough this period coin¬ 
cides with the Silver Jubilee of the Postgraduate and Research Institute 
which, as successor to the Dcccan Collqje, started functioning from 
I7th August 1939 when meinbets of the teaching faculty reported 
on duty. ^Vhen 1 suggested to members of our faculty the no\'el 
idea that the centenary should be celebrated by the publication of 
a hundred monographs representing the research carried on under 
the auspices of the Deccan College in its sc^'cral departments they 
readily accepted the suggestion. These contributions are from 
present and past faculty members and research scholars of the 
Deccan College, giving a cross-section of the manifold research that 
it has sponsored dnring the past twentyfive years. From small 
beginnings in 1939 the Deccan College has now grown into a well 
de^■eloped and developing Research Institute and become a national 
centre in so far as Linguistics, Archaeology and Ancient Indian 
History, and Anthropology and Sociology are concerned. Its 
international status is attested by the location of the Indian Institute 
of German Studies (jointly sponsored by Deccan College and the 
Goethe Institute of Munich}^ the American lastitute of Indian 
Studies and a branch of the Ecok Francabe d'Extreme-Orient in 
the campus of the Deccan College. The century of monographs not 
onlv symbolises the centenary' of the original building and the silver 
jubilee of the Research Institute, but also the new spirit of critical 
enquiry and the promise of more to come. 


S. M. fL-\TRE 





Preface 


It was mi^nded &riginaUy to append this smalt mosiograph to 
my larger monograph an The Prchblar)' iind Protohbtoi^' in India 
and Palustant fir^t delivered as six lectures ta the UnwersHy &f 
Bombay in I960. The idea at that time was that the readers should 
not be bothered with detaib of technique and forms of tools ^ while 
serious studentpartieularly Indian for wkerm no book on the subject 
is teadily available t could consult the appendix. During the actual 
preparation, the appendix grew in oariotu directions as the varied 
needs of the students were realized^ The number of illustrations also 
correspondingly increased. Thus a separaie publication^ — here called 
a monograph because it forms a part of the Instituted Silver Jubilee 
and the Deccan Collegers Centenary Publication pTogTarrijne—has 
become necessary. This will have another advantage as welt. 
Readers, mostly students, can have it separately, because^ as mentioned 
earlier^ no Indian pubhcatton exists on the subject^ whereas the 
foreign ones are not easily available and even there no one book 
pves ail that is necessary from a studenfs point of view- The material 
is spread over a nninhiTi' of large and costly uolumei. 

It is obvious that this book owes comiderably to ike earlier 
works of Barnes, Bordcs^ Burkitt^ Clark, Curit^^n^ Leakey, Lowe^ 
Movius, Oakley and Zeuner and the latest book — Ishi — Theodora 
Kroeber. Still it may be said that at the Institute we have 
experimented on the various techniques and my colleague Dr, Z- D. 
Ansari {popularly Shaikh) has succeeded in prepafing Abbeuillian 
find Acheidian handaxes by stone-hammer and cylinder-hammeT 
techniques. He can, likewise ^ simulaie the various retouches and also 
manufacture microlHhs though some of the forms of pressure 
techniques described here still elude us. Our other colleague^ 
Shri F. R. Kulkarni also manufactured a ground stone axe and used 
it for cutting a tree. Thus all the teckniques have been tried us. 
Personally 1 have learnt a great deal about various types of flakes 


IX 


and retoucket while expenmenilng on materiaii like hard dried soap or 
any fine-grained material. This f hove tried to convey to ike readers. 

The problem of river terraces and raised sea-beaches is 
comparatively "iwur" to Indian students. Very few text-books wrt 
geology even refer to it. Those dealirig with geoniorphology illustrate 
the subject with foreign examples. Though perigtacial terraces from 
the Pahjab have been illustrated by De Terra and Paterson and 
tecenlty by Shrt Lai, none from Ike Perimsular India could be cited. 
After much thought an idealized situation was reconstructed 
(bigs, 3 — 8), This was shown to Prof. Xeuner and his pupil 
Dr, Wainwright {who happened to be in Baroda), Fortunately 
confirmation of this reconslruciion was found at Poona itself and later 
on the Narmada, {Figs, 9A — 9B) and farther south near Renigurita, 

While dealing with the function and kafUng of fools, it was 
realized that even the Early Slone Age tools like Aandaxes and 
cleavers might have been kaftedf for they show clear signs of notches 
or waist OR their side. Though this is not my original discovery, for 
il had occurred to Boucher de Perthes and Foote, among others, sliil 
the current view seems to be against such a theory. iS-a evidence is 
cited in support of this view and the probable tine of evalulion is 
indicated {pp. 9!—94 Figs, 93, 111—13). 

In the production of this book, I must acknowledge my in* 
debtedness to the authors mentioned above as well as to eoUeagues 
Dr, Z. D, Ansari, Skri S. N, Rafgutu and Dr. V, Afisra, Prof. 
Wainuvight kindly supplied me a drawing of Ike section on the 
.Mo hi at Nikora, whereas Prof. Zeuiter sent a small note on terraces. 

With a view to easily distinguishing drawings of actual objects or 
events from the suggested reconstructions, the latter have been shown 
in red. 

The drawings, and photographs were made by mj assistants m 
the Department, viz. Ss, S. K. Kulkami, Y, S. Rosar, R. V, Sapre, 
H. S, Girme, H. J, Kitmihekar and Dr, Z, D. .•Insari. 


The map (Ft^. 132) has hem prepared at my instance by 
Shrt P. R. KiitkaTni whk the assistance &f Shri Rajguru. Dr. Ansari 
and Dr. Mate haue helped in the lay-aut of ike book. To all these 
eolleagaes^ / am profoundly grairfid, 

1 must also express my thanks lo ShTi Ramut Direcior and 
Ceneral Manager^ C&mmercml Frinting Press and kh staff for showing 
utmost courtesy in afraaging and Te-arranglng the mottej and finally 
producing this first work of its kind in India. 

The jacket design was cone trued by me and executed by our artist^ 
Skri S. K. Kulkarni, with guidance from Dr^ Ansari and others, 
ti^hite it depicts the past progress of man at/er the mittenFiia, it looks 
up to the futm€t viz, ihe ditdnhation of man himsdff and not to his 
technological or material udvancemertt alone* 


PI. D, Sank alia 
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I 


introduction 


The study of Stone Age is intimately connected with several 
sister disciplines^ but of these geology is the most important. Indeed, 
!t is founded on geology' and nurtured by its off-shoot palarantolpgy. 

Geology is nothing but a story of the birth and growth of, and 
changes in, the earth we live on. We are pTimarily concerned with 
the latest phases of the earth’s history. 

Pleistocene 

Geologically the age of the earth ts divided into four rnain 
periods: (I) Primary, (2) Secondary, (3) Tertiary and 
(4) Quaternary. Each of these is further sub-divided. To tlic 
pr^storian it is the last period which is of interest because in our 
present knowledge it is during this period that man as the tool-maker 
emerged from his animal ancestry. Quaternary has two sub¬ 
divisions : Pleistocene and Holocene^ meaning respectively, ‘most 
recent’ and 'recent’. Now ‘Pleistocene’ succeeds the Pliocene and 
is characterized by three features: firstly, man or his earliest ancestor 
appeared during this period; secondly, the true oxen, true horses 
and true elephants which now figure on the earth also appeared 
at the beguming of period. Thirdly, many parts of the earth 
were several times under a thick cover of ice for long periods which 
are called “Ice Ages”. 

Hotoeene 

This is the second diviaon of Quaternary and succeeds 
“Pleistocene”, meaning "recent", the period in which we are listing, 
k symbolizes the end of extinct types of animals, and the appear¬ 
ance of domesticated dpg, sheep and cattle. 


II 


Stone Ages 


Palaeolithic 

It was customary for a long time^ — nearly 100 ywsr^io 
designate ^e earliest times when man usimI stone "took as 
"P^aeolithic”, meaning thereby ‘'Oid Stone Age’*.* This was later 
distinguished from comparatively recent times when another kind of 
stone tools, viz. ground or polished, were used and therefore termed 
‘N»Iithic" or “New Stone Age", In between these came another 
l^riod,^ suggesting both a stratigraphic and cultural stage, called 
Mesolithic , In Western £urope and Africa, the Palaeolithic was 
again sub-divided into Lower, Middle and Upper, but all the three 
forming ^e Old Stone Age, or the division is into: Lower 
Palaeolithic (primitive), (awer Palaedithic (evolved) and Uouer 
Palaeolithic,* 'k 

StGTK Ages 

The usage is now being ^ven up (because it suggested that 
there was everywhere an established or fixed stratigraphic context}. 
Instead, the entire Stone Age is divided into Early, Middle and Late 
~a separate category being made for the Neolithic, it being under¬ 
stood that in the former, throughout its three sub-divisiom, man 
was a hunter-f^cr and collector of food and using gradually more 
and more specialized tools, whereas in the latter he had begun to 
produce his own focxl, and specialization in other fields was also 
being tried. 

However, there arc books w’hich employ both the terminologtes,* 
^vhereas in South Africa, it is now fashionable to call the Early Stone 

1. BuaiUTT. Miks, Old Sunt Agt {Sid ed. London, 1955), 

2. Tkt Pavn ef Citf^ieetion (Hubih ajid HudJOR, I9€l}, n. 20, 

3. Zgiimu, F. E., (Ddlinf ca* Fmt, Lnndon, 1950, pp. Si^ziU) who mau 
to ufc the lerao Middle StoiH* Age in thr rase of Mcsolithir. 
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Age as “Earlier Stone Age'’ with a view to dUtingulsh it from its 
slightly later marnfestation termed “First Intermediate Stone Age".' 

The Upper Palaeolithic in Europe is how also called “.Advanced 
Palaeolithic’’. 

rermifio/ogj' 

Though all these usages have soinc justification or the otherj 
it is all confusing to a begiimer, and particularly so in India, where 
this subject is still in its infancy. Hence with a view to amplify 
the issue, a provisional terminology wa-s recommended by the ^Flnt 
International Confere nce on Awan Arehaeologv which met in New 
De lhi in I 9g). .Accordingly, the Stone .Age in India was sub-divided 
into'E^y, Middle, and Late, a separate category being made for the 
Neolithic. 

Early Stone Age 

The term “Early Stone Age” covers the conventional Lower 
Palaeolithic types and includes in the Indian context, the main 
petiitisular_Chclles-Achcul complex of handaxes and cleavers and 
the extra peninsular Sobanian and Banganga assemblages. 

Middle Stone Age 

The term “Middle Stone Age” covers the widely distributed 
group of industries consisting of scrapers and bladc-flaWes, from 
Nevasa and Maheshwar, Waingana etc. At present they cover tbe 
industries being described as Series IL 


Late Stone Age 

The term “Late Stone Age" covers the range of ^ccoUthic 
industries such as those of the Ter^, Singrault, Blrbhanpur, 
Langhnaj etc, 

S'eotithic 

For the Ncwlithic, at least, it wa-s indeed necessary to coin (as 
one member of the Committee thought) a culture-historical term 
such as “Food-producing Stage”, but the Committee ulUmately 
retained the term “NeoUthk” as it was deeply cotren^ed and 
understood. Provisionally, it is said to include “the polished axe 

J, DrtliKsiid, Ptfhittory of Africa, ^Pelican, 1955). 
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stage of India**, One should qualify thLs expression by adding the 
words “the beginning of the polished axe stage of India”, for later 
even the metal-using cultures continue to employ such axes. 

Toots of Stone 

Whether we employ this term or that the one thing that we 
arc concerned with all the time are tools and weapons of slOfTic, 
because largely these alone have survived, tools and weapons and 
objects in other materials having perished. 

"Ihc account of the various techniques employed during this 
long period—which according to a new method of dating may run 
over a milhon-and-a-half years in East Africa—is given here accord¬ 
ing to'the sub-divisions of the Stone Age believed to have obtained 
in India, so that the material development of man from stage to 
stage could be Mowed. We begin with the Early Stone Age. Its 
character has been briefly indicated above. 

Artifaet 

Instead of using the term “stone tools**, it would have been 
better to have used the tenn “artifact”, for an artifact means 
anything made by man. For sei’cral reasons this is avoided. First, 
it is the aim to describe here some essential concepts and teittvs 
which a b^[inncr in Prehistory so often comes across. Secondly, 
the emphasis is on stone‘ toeJs only, while during the latCr periods 
of the Stone Age, many other objects of bone, antler, shell etc. arc 
found. Had the term artifact been employed, one might also expect 
some reference to these objects. 


1. Sfcendy ZtiiMm Jus prov«d fay icjenciGc tests that even the clay balls 
found at Achenhclm (Aisocie ia W. Europe in the oecirnt dEponts were made 
by nun m the Lower FaloeoLitluc period. See ZsvMBk, F.E., *^Loei» ^ls Fniie 
Lower Mouitciion ol ' AebenheiiD {Alsace), in JRAI, (1953), pp. 65-79. 
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Relative Dating 
by Natural Phenomena 


Whether we refer to the object hy the term “tool” or “artifact”, 
the first (^iicsdon the discoverer asks himself is “How old is it?’^ 
Until about 1030 there was no way of even approximately 
knowing the age of a stone tool—a thing which we seem to 
guess so easily*. Howe%'er, when the geological principle of 
unifonnitarianism was accepted, the basic notion of stratigraphy 
which guides geoiegists came to be applied to archaeology*, parti¬ 
cularly prehistoric. Later it was exteoded with fruitful reults to 
other periods oi archaeology as well. 

Stratigraphy 

**Stratigiapihy” means the order of succession of strata or 
layers. This may be in a bank overlooking a river or sea cliff, rock 
shdter or cave or in a natural or artificial mound. Usually the 
topmost layer is the last or the latest to be formed, and the lower¬ 
most, first or the earliest. Of course, there are a number of ways In 
which the pnjees in nature might be dbiuihed or even reversed. 
However, assuming that everything is normal, a tool found in ihr 
lowermost layer will be the earliest in date, and those found in the 
subsequent layers will be respectively later. 

Now when we examine a river cldf or deposits along a river 
bank, which b the most likely place to find an Early Stone Age 

!. In thii Mction a few of the rawt coniiantly recurring mediodt ^ 
ditcinsed. For oihci*. *ee F.E,, Cnlbg tA* Fait, 1958 Bchnefl. W»A 

ihe newly ducovcicd aoUKiuin.«rsoii method, (he wcls with the 

Zinjanthrapus houei ot Olduvat Gorge writ dated to 11,T&,000 ye^- But 
Dr Leakiy i* no longer certain of this ajiociitiod, Luxvr, L.S.B., r A# Ftogrtii 
usd Eifoliiti«n pf Man m Afmo lOsdord Univemty Prew, 1961), p 45- 
{See p. 106) 


5 


tool in India^ we find (from bottom upwards) a succession of lAyxrsi 
like this :— 


Soil (This is generally blackish in Malwa^ Maharashtra and 
Kamatak) 


Brown silt 
Greyish fine gravel 
Brown silt 


Blackish or greyish gravel 
Rock (bottom). 

Terraoes 

This simple-looking phcnonicnon reprsents the whole life 
history of the river. It is follows. Once a river is formed ^ either 
by tilting of the land surface or owing to earthquake or earth 
movement or other natural forces, it begim gradually to cut its 
bed. This bed might have been composed of rock or gravel or dll. 
Whatever it bc^ this erosional activity forms the initial terrace. Tl r 
is also called the "^degradational or erosional terrace". Later owing 
to various causes (explained below), the riv^ bed might get hUed 
up and the river has to change its bed leaving its hllcd-up or older 
bed. The latter will be naturally at a higher level and w'ill form 
another terrace. This is also called ^"aggtadatioital lerrace'% 



"In a mature river valley the rate of erosion varies along 
different parts of its course. The gradient slackens off as the river 
approaches the sea because deepening of the middle and upper 
reaches continues, whilst verv" little lowering of tht last portion is' 
possible since it is already nearly down to sea level. It very often 
happens that the load becomes too much for a riv-cr as it comes x 
into the;^ regions of slower movement. Consequently it deposits 
a considerable fraction of the material it is moving. It generally 
does this over the width of its bed and on the Insides of the meander 
bends. A deposit of sand and gravel, called "aUuvium^^ is thus 
in time laid down over the width of the valley and is called the 
“flood-p lain^*- It can be up to 20 or more feet in thickness. 

Should the upper reaches of the river be raised by tectonic 
movements, fresh impctiu is given to the river and it begirds actively 
to enade its bed, easily cutting through the sands and gravels of 
the flood plain and more slowly through the underlying rock. The 
remains of the flood plain material left on either side of the eroding 
river at higher level than the new flood plain that k being formed, 
□re called "terraces"*- 
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At the seaward end of a river, a siinilar impetus can be given 
to the ereaion power by a lowering of the seadevd due to a gladal 
phase. The river then starts eroding its bed back from the mouth 
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upstrMm, again cutting through its flood-plain and leaving terraces 
on either adc, A subsequent rise in sea-level will fill op the cstuarv 
to the height of the sca-kvd during the interglacial phase and 
this material will be left as a terrace when the river again starts 
eroding dunng the next cold period. 


In ^e upper reaches of the river, however, away from the 
^ects of the and fall of sea-!evcl, the situation is rwened. 
Here aggradation takes place during the glacial phase when 
sojifluguon material is deposited in the river valleys and erosion 
lakes place in interglacial phase when there is again sufficient 
water to cut through the accumulation of debris. This has been 
well lUustrated by the study of the Indu.s, Sohan and other rivets 
oJ ihc Panjab. (Figs. I & 2)* 

In each case, therefore, although the material of the tcsracc 
IS laid down during an aggradational period, the actual terrace is 
formed only when erosion takes place. 


In tropical countries, however, interi^aciaJ conditions would 
correspond to humid phases and glacial conditions to dry phases”* 
In this way erosion and aggradation as well as earth movementj; 
imght make several “steps”, “levels" or "terraces” along the river. 
It »s for the Pleistocene geologists and prebistorians to understand their 
fomiation and relationship. Genially, the highest terrace is the 
oldest, and the lowest, the youngest, as will be dear from the 
accompimying diagranrs. But in practice it requires prolonged 
nbservauon and systematic study of a river to decide the age of and 
relationship between the terraces. 


TTius though one may find a, stone tool away fri^ jthc river 
in a layer which appears to be higher (Fig, 8. 2) and hence later, 
at IS in fact the fijst to have been dep^j^ by the river. (Fig, 3), 
After having done so, the river moved away frmn it'leaving it high 
and dry. Subsequently, the river never attained thb height but in a 
wet phase laid down its load at a lower height. This was also cut. 
fFig. 4). Thus one may observe two or more terraces, particularly 
where the nver meanders or forms a crescent or even a horse-shoe 
brnd. 


The formation of the river terraces has been tatplaincd abov-e. 
GeneraUy^ the top-most terrace is the oldest, and the lower ones 

comparatively young. 

Actual observation in a large number of river valleys m several 
parts of pcnimular India, however, shows the tools of the Early 
Stone Age—handaxes, cleavers, pebble tools etc.—lying in a hard 

’Coaoibuted by the late Prtf«5i>r ZeuNta. 


S 



sc 



tifi. 9 A. StclioTt on tJii- risht bank of Mnifia n«f, nrar liiiia Wjidi. J'oona. li *}»i« prcscin dMionn: pW nficf two ajfflraH.ntioiii, 











Fig, y B. Three ‘'icnaoci" on the Narniado, iippwiiic Saguna Gbal, Ditl. Njuaimhaimr, M.|>, 




cemented gmvel, almost on tbe present river bed» or a little above 
it This gravd bed is found capped by other deposits like silt, fine 
gravel, silt etc. 

Naturally students get confused, particularly those who have 
witnessed the wcU-formed sequences of terraces in Europe or the 
Pan jab, at this inverted order of the occurrences ct tools. 

The explanation seems to be as follows. 

In India, as in Europe, tbe oldest terrace b the highest, but this 
is rarely seen, and is covered by sHt, which ts but a part of the one 
and the same cycle of formation, but showing a difference in climate. 
What seems to have happened may be illustrated by a series of 
diagrams. Initially (I), Fig. 3, when the river begins to flow, it 
gradually lays down its load of pebbles and silt, and we have to 
suppose that (owing to a drier climatic phase) the whole river bed 
got filled up. The river, if at all present, might be flowing in a small 
streak on one side, or the middle of the aggraded bed. (See p. 106) 





OflAVEL sur 

In the second stage (11}, Fig. 4, this deposit gets cut or eroded. 
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During the third stage Fig. 5, the process re-starts and 

the river bed is again filled up, bnt this time by a lightly different 
kind of gravel and silt. 



Erosion once again exposes the deposits (IV), Fig, 6, but now 
the older deposits are not easily visible. 








I- J 
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Fig. 7, 
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The present condition is reaiched in sUge Vl^ Fig. Thus 
there are three aggradalion^l ^d ttirec erodpnal phases. It should 
be noted that all the sbt stages or a rnajority of them survive, 

the river bed vrill be considerably narrower than it was in the first 
stage, when the river began to flow on the virgin land suriace. 



ggcRAVEC gi S1LT IC SlLT IT ^aRWELffl^ 

Fig. 0 . 


In support of this idealized diagram may be cited two actual 
phenomena seen recently by the writer on the river Mutha at Pqona 
(Fig. 9AJ and near the Saguna Ghat on the Narmada, District 
Narsimhapur, Madhya Pradesh. {Fig. 9B). The Mutha first 
deposited a pebbly rubble gravel on the rock. (Fig. 9A). This gravel 
is nearly 10 fL in thickness. Over it was laid a brownish silt of about 
25 ft. Thus when this cycle of gravel and silt was completed^ the 
riv-er flowed at a height of 35 ft. above its present bed. 

The river then cut these deposits in the first erosionaJ phase. 

In the second aggradational phase the river now deposited a 
fine sandy gravel and a part of the older washed out pebble gravel. 
This was followed by a capping of light grey silt. 

However, during this aggradation the river could not reach 
the old height of 35 ft. and therefore both the gravel and silt were 
dq>osited against the older deposits. These have survived wherever 
these were laid in hollows, as at Datta Wadi near Poona, but 
elsewhere have mostly been eroded. 

The difference in icaeture and colour between the two gravels 
and the silts is wcU-marted and apparent to the naked eye. The 
older gravel is pebbly and w'ell-ccmcntcd and it as well as the thick 
silt deposit arc weathered orange-brown. The younger deposits are 
lighter in colourp 5 andy^ not well-ccmdnted and characterized by 
crofis-bedding. 

I. The dtpoaiU fi &nd 7 of the Isrt ihould not nornuilly 

lie over thpjc of the. third ftagVp hut iIiduJiI Uc at a lower lcvol|. fonnln^ thus 2 l 
low lerr^ce* 
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The Narmada had witnessed at least three cycles of aggradation 
and erosion. (Fig. 9B). Nowhere all the deports have been preserved, 
but at Saguna Ghat one may see some of these in three distinct 
tcrraccsw 

All the old deposits are not visible. We see only the silt of 
the second aggradation which forms the top terrace. Against this, 
some 30 ft. lower do™, we see the second terrace. Its cemented 
gravd, nearly 20 ft. thick at places, can be seen on both the banks. 
This was also eroded, and its place was taken by a still younger 
deposit of blackish silt, now forming a terrace at 10 ft. from the 
water level. 

Ice Age 

This signifies a period in earth’s fife, when huge sheets of ice 
which are at present confined to very high altitudes on the Alps 
and the Himalayas and around the North and South Poles known 
as the Arctic and Antarctic respectively had come down to much 
lower altitudes—for instance near Rawalpindi in the Pan jab or Paris 
in France. 

There were a number of such Ice Ages in the past. During 
one of tbese even the present Nilgiris were capped by ice sheets. 
However, it is the Ice Ages during the Pleistocene urbick are important 
for the study of prehistory, because these alone are contemporary with 
man and his tools. 

It has now been ascertamed that there was not one continuous 
Ice Age, but at least four sub-phases, known as glacial periods, 
serrated b>' three warm periods known as interglacial periods, 
Initially four stages known as Guna, Mindd, Riss and Wnrm, named 
after four small Alpine riveis in Central Europe, were recognized 
by Penck and BRUCKNER.Thc interglacial periods are called respecti- 
vdy Gunz-Mindd, MindehRiss and Riss-Wurm. Glacial and 
interglacial periods also have been traced in Northern America and 
North India. Further work in Europe has shown that the cold 
and wann periods did not have a uniform climate throughout thdr 
duration, but were intervened by warm and cold periods respectiviey 
of smaller duration. These minor phases are known as Interstadial 
and Stadial respecrively. The sequence of Plristoccnc climatic phases 
as worked out for Europe is given on p. 16. 

The available evidence indicates that the number of glacial 
and interglacial phases in all the continents was not similar or at least 
identical evidence has not been found everywhere. For instance, in 
Scandinavia the earliest glaciation is Elster which is equivalent to 
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the Mindcl, not Gixmt of the Alpine area. The use of European 
tcmiinology for all these areas is likdy to create confusiotu So a 
terminology mdependent of Euiopean or any other nwncnclature 
and capable of universal application has been evolved. It is given in 
column 5 of the above chare 

Fig. 9 illustrates the extent of the four Ice Ages in Kashmir. 




FlAST eutClATION 


second GL^CrATlDN 


Fi^+ 9- Ice Agta in KaihEiET^ flowing ibe extent of Four CbciatiDCLt. 
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Railed Sea Beaches 

As incncJoned above, ihe level in the sea also falls or riscs^ due 
to various causes, the thief being the formatiem of ice sheets during 
the periods of extreme cold, known as “Ice Ages”, and the melting 
of snow during warm periods, called "Inteiglactal Periods”. 

Something of this phenomenon is yearly witnessed in India, 
where during the cold season lasting from November to February, 
the Himalayan rivers bring down much less water, but during 
the hot season, the snow melts, and we have floods which natur¬ 
ally should swell the sea level. But this may not in fact happen, 
if dsewhere the rivers carry less water. So, for a general rise in 
sea level, the melting of snow has to take place on a very large 
scale, all over the world, but particularly in the cold and temperate 
countries. 

Likewise the fall in sea level is caused by the reduction of 
the water in rivers in temperate countries owing to the formation 
of ice sheets in the middle and upper reaches of the river. 

Now the evidence of this phenomenon is preserved in the river 
banks near their estuaries, where the rivers meet the sea. And a 
very experienced eye could detect the various changes by studying 
the section of a river near its estuary. Thus, for instance, at Dabka 
on the Mahi, and at Nikora on the Narbada, Professorsand 
WAiMWRtGHT respectively have noticed the effect caused by the 
lowering of the sea level, and the consequent fall in the river level. 
The section on the Narl^ida, the writer had an opportunity to sec 
with the late Dr. Subbar ao and Professor Wainw right (%- 10). 
Very briefly what ha,s^ happened is this: There b nearly a lEX)^fcct 
high section on the left bank of the Narbada at thh place. While the 
lowest layers arc not clearly visible^ as they are coveitd by taluSf the 
upper 60 ft. or so show at least two reddish brown layers, separated 
by yellowish sik. These also dip down tow^ards the sea. The reddish¬ 
ness is interpreted to have been caused by the fact that at this time the 
river level had gone down and the then land surface was exposed 
to weatheriiig. 

At the subsequent rising of the sea^ as well as the river, this 
land surface might have been submerged under But now 

this and other similar older land surfaces arc once more exposed, 
because the river at present has cut down its bed almost to the 
bed nock. (See p. 106} 
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Figi lOA Kock ibclirr called .AbcJuand, uvtrkHjkin^ Lhkk Tpre^t fiiiiti a itrcmn^. on i\w 
Bo^rjnbnlpur Kond, M, P+ 
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FLMVtLATILE SILTS A MO 5^N DS 



F^, 10. Najfr a*?* NiLocv, ^aowiiiff three fi»»L hmI honaom- 

Very few rock shelters and caves have been excavated in India, 
and it b therefore not possible to cite a “local” ctamplt^ But there 
are a large number of them in the sandstone and limestone 
regions in Madhya Pradesh, Uttar Pradesh and -^dhia. Of these, a 
few have been seen by the writer. {Fig. 11). Briefly, if a cave or a 
lock^helter is inhabited by man, some kind of debris, the rcfu« of his 
food, bone, shells, ash and earth gradually get collected. The site ray, 
then, for some reason or other, be abandoned. If this penodof 
desertion is Jong, a sterile layer of earth may be formed over it. The 
same men or other group of men might visit the cave again. They 
will leave their trail behind. Thus in course of time, the cave or roc - 
shelter might get fairly filled up. The deposit will not be uniformly 
thick. It will be greater in thickness in the more open spaces and will 
thin down as >s'e go into the interior where the cave roof slopes dovm 
to the floor. When these debris are excavated, they will show the 
sequence of deposits. This indicates a relative time-table of events 
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and helps in kiiflVpTng the age of the tools or other artifacts associated 
w'ith each layer. (See p. 106) 

Of these the most important arc remains of animals which are 
now extinct, ik&t is no longer livittg ott tkf tiiflhi The geologists and 
zoologists have found by a study of the teeth, hom-ootes and other 
important bones of the body that animals like the ox^ horse, elephant 
rliinoceros and many othen have gradually csolvcd. change in 
limbs and particularly teeth can be related to certain import ^t 
geoloigical strata, meaning thereby that such animals were living 
when that geological formation was taking place. Thus once again 
a relative sequence of events in the past has been prepared. 

Now if stone toob are found in association with such extinct 
or fossil animab, then they can be assigned that datt To the 
prehistorian, however, most significant art the environmental/^ 
factors behind this evolution. The change in limb bans and 
particularly teeth b closdy related to the climate and other environ- ^ 
mental conditions prevailing at the time when these anwab were 
living. Thus a study of them gives a sequence of environmental 
changes that took place during the period of the cave’s occupation. 
Such a sequence gives an independent chronology for the artifacts 
found associated with the bones in different layers. Besidis, the 
knowledge of environmental conditions during any period of man’s 
history is itself of great interest to archaeology. Thb science of 
extinct animals is called “Palaeontology” and that of early environ- 
men I "Environmental .Archaeology”,’ 


1. An admiiabte biM^et on thii ii tecently pulilUlied by; Zevjrsa, inwVon- 
m«iU of Early Mam vUh SpteUl rtfartmtr ta Trepifol jRffioiit, Barodn, 1963, 
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IV 


Techniques 


By far the largest number of prehistoric objects called usually 
artifacts, because made artificially by man and not by nature, con- 
Mts of stone tools or implements and weapons, though there is little 
doubt that man used also wood, shdl and bone* Next in order 
IS pottery or vessels of clay which arc baked by sun or fire or both 
Vanous processes, "techniques”, must have been employed in 
fasmoning these. But these latter fall outside the scope of the present 
^udy. Since these artifacts are far removed from us in time, the 
likely methods u-sed by the Stone Age man or his successor have to be 
inferred in srv^cial ways. 

(a) First, by studying the stone tools themselves; 

j (b) Secondly, by trying to imitate them today; 

fc) piirdly, by observing primitive or semi-primitive people 
m a comparable cultural stage making similar tools and 
usmg them. 


MTly stone Age 

Since for the earliest concdvablc period when man is known to 
cxBt only tools of stone are found, it is rightly inferred that these 
t^ls were made without the help of any metal, as this was uninown 
The rarhest t^k so far known consist of pebbles, one side of wWeh 

i!f r f ‘Observation and experiment, 

it lias bean found timt such deep scars r<^u]t dther by: 

1. Dr Dabt irvra poitulata An “art of . 

otLcr semhmen uied tlm bencs of vaiimij amlrtvain A**rivil« //w apci ajid 

moit pninitE\''r ef tDoU made of itaJairdlc in thp 

vaUry ir South Africa by the « MaiapsmRn 

li 
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^l) slriSpng a block of stone a^unst another {stationary stone 
known as anvil); or 

(ii) striking a block of stone ^or pebble in one's left hand with 
another block or pebble in the right hand. 

The former is called ''Block-on-Block” or '^knvil'" method; and the 
latter ''Direct Percussion” method. Each of these may now be 
described in a Utile more detail. 

Anvd &r Bhek-on-Bhek 

In this the pebble or block of stone which is to be broken for 
further use is itscH hit against the projecting point of a large* fixed 
block of stone or anviL^ Usually^i large flakes witlf prominent bulbs, 



Fig- U. Anvil or Bloei-M-Biock Tedmique 

which we find in the Narbada and the Eariy_^h 0 in (and also the 
Glactonian) were probably obtained in the manner postulated by 
the AbbcBR£UiL or Leakey. According to Breuil., the block of stone 
from which a realiy large Bake was to be removed was tied to the 
card of a leather thong, the other end of which was fastened to a 
rough wooden tripod, and that the block was swung like a pendulum 
against the anvil. Leakey doubts the accuracy as well as the com¬ 
monness of this method. 


Direct Percussion or Stone Hammer Technique 

This was the most common method likely to be employed at any 
time and anywhere in the world. In this the pebble or nodule 
which is to be made into a tool will be kept in the right or left 

I. LuKBV. L.S.B., A^am'i Ancetion, London, 1953, pp. 40-1. 
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l-V 12 . Dirrrt Technique 

=l-rb .h. ,hock rfl, .fclrSS HThfh" .0 

pebbJe of suitabJc size and welpht the ms "'itb a 

«igc or the pexipher)' of the larger pebble TlS 
angle of roughly 120° to the direcfinn- t- i.'^t aJi 

the flake, and also at a point near the edp* /'^ tlesired to nemove 

.0 b. d<uci,rt. r„ .hjr“;^v‘ p^' St'"''' 

penetrated the stone . Thus a flX ^ ^ 

-as delated wkh a weUlmarked semi- 
cone or bulb of pCTCusnon marking the 
point of impact of the hammeretonc”.* // £r 

from ihe surface on whtch the blow h given, 
nt from the lower surface^ Then to 

surface the 

^de will ^ turned and a blow wiU be given 
m a ^ttuly way. Thus now from one side 
^d then from anothcr-that is by aJtcr- 
nate flaking a tool of required s«e and 
shape 15 prepared (Fig, 


fie- (3- Altcnutc Haktng 
SiNotn and^Sin!' T^ck«i,Wgy, Vu|. ^ 
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Ftakf Cuituie 

With the toots made on pcbbk or nodule and resulting in simple 
tools or bUaciatly made handaxes. a certain number of large and 
small flakes are always present. And therefore it is not easy 
to say that these flakes constitute a distinct “industry'’, and further 
a different mode of life of the man making them as to be calkyi 
a “culture”. However, at certain sites in England and on the 
Continent only a large number of flakes appeaE~SecbndIy, from the 
way they arc carefully '‘retouched” after removal from their cores 
into certain shapes which must have been intended, it w'as thought 
that at these sites the man carried on his livelihood mainly with 
the help of such flakes (howcv'cr the writer bdieves that some heavy 
took must have been necessary, though these might not be like 
the handaxes and cleavers). 

In fact, Hazzledine \Varr£N' has shown that the industry 
does not exclusively consist of flakes, but does include chopping 
took, which are alternately worked on one end to a zigzag edge, 
However, the Clactonian Industry has been regarded as a distinct 
entity. So far it does not occur outside North-Western Europe. 

Such flaks were for the first time noticed at Clacton-on-sea 
a small town in the county of Essex, England. 

C/uctonian Technique 

From the study of the traces of flaking called "fracture scars” 
left on the flake and the core or the nodule, the method by which 
these or any other flakes were made can be reconstructed. In the 
Clactonian technique a nodule is selected which has fairly regular 
stirfaccs intersecting or meeting in a ridge. Such a ridge is normally 
found in a flat river pebble, ft is usually dull and may be rounded, 
but in the case of a pebble or nodule broken naturally, there might 
be a sharp edge. 

Having selected such a nodule, a blow is given (with another 
stone) near the edge of one of the flat-ended (plain) surfaces. 
If this bloiv is well directed and of suitable strength, quite a goed 
flake will be detached. 

If we now examine this .fbike, it will be found that it has a 
tiny, circular, raked projection on the undersurface, near the plate 
I called “striking platform”) where the blow was given. In book.^ 
on prehistory, this is often called “bulb of percussion.” Depend¬ 
ing upon the nature of the blow and also the rock, this bulb b 
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^ of nppIc*Ukc rings. 
Fig. 14). ITic buJb and the nppk marks are the result of the mceba- 
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Fig. 14. /tight ^ Bulb of pCTcuh^ Md ripple^likc rings 

S,; ““» -'*■ (Utc* ^lovol Oi. 

riism of foree j^etration. The force exerted by a blow does not tr^v.I 
jJi xhe stone m a straight direction, but in cver-wid^,?r* 
similar to the phenomenon of cv'cr-widening circles caused hT 
throwing of a pebble in a still pond. Tf the kJ^,., - *?>’ 

centre of a pebble and is sufficicnilv streng, then^a fuM rSd? h ^ 
«.™ wil! »!„„ for deUehL" th“ 

IS pnerally given at a corner or side of the pebble ^ni! 
or half the cone is fonned. This b because only 

pmcr.,., Che pehWe ,„d ,h. ee...,i,d»8 80C ,^ke" ^ 

22 







^ 0 .C -bulb of porcuudon” « >>» 

percussion^*- 

1 f firs;t flake a hollow surface will 

.y„r the re™val of heoee it is 

naturelly occur on the cote. ‘*n«ative bulb of percus- 

deseribed os "coneboidtd iteke se« or 

Sion.” Obsetyation and experiment ^ 

flakes with prodTunent bu _ . u features are extremdy 

toks is intentiomJly removed. So l«h tl^ l“‘“ ^ 
useful in distinguishing a natu^ fteke or com 
flake (or core)-kno«n as an arliiaet . 

This coueav. Hake scar serves .to 

as a platform Tt^Sa" is suitable, a Wconiea! 

each mar^n. in iJus way, ,-,tfzat or wavy edge will 

core with ciitular outline and a sharp, zigzag or y 

ultimately result* 

„ is .to teeu dtat the ^e h.t»e» 

and the platform b (Ur fhee whm Ike Worn 

mentioned above, wher^ P ■ ^ huge core and a large 

Se^toi our’SeSra. Mahedtut on the Nadsada have hern 

here illustrated. (Fig. 43-44), 

Such ~bt b- ^.nd m fact worn umd . ^^p^m 
^X’l^be atondoned wmtld hmk like mund balls, 
to. fat such globular cores .e|g^ 

?rofe^r^nA«Boi;na.not ^us these 

coming from as V earliest took, 

round, bail-like tores would rank w.^ otners as 

This claim is not universally accepted. 

What is important from jf/Jg” orfrori^tasm, in 

have been found at Net am an * ' ” look like 

suociation 1;“" k^,„rf,uu at one .ode and a pointed 
»dt th’e otter uitb a jaggof rtlge ail round m the eentm. 
seem., to suggest their use as hammenuoues. 

I Hevever. ftvheu BOice Fooia hw ^*thcn 

S £ ™d. hr B.,.m Srt 

Desmond Ct.*Bik. ^P- 
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Though we may call this k 

he clear by a comparison with the “Stone 't will 

jl IS nui fundamentaJIy difTcrenr from the latt/T'T 
Jikdy to occur to any fresh maker of tnol^ method is 

or rocks) any-where in the world Henr/* 't ■*' breaker of pebbles 
flakes either from England or India or Vfrirf primitive 

tfiaractenstics described above When ‘be 

-mem very; often describe the core "r^he'^dX 1“ 

Clactoiuan . but thfrebr it it nai *« method as 

for instance, h indeed as old as m77 /""* I«dia, 

iv„ ,-,,, 


Step OT Controtied Teckmcfue 


;tk* ^ ■*-«' -» 

control the force of his stroke maker has to 

^bbJe to be flaked in his left hand for“ ^"k fic 

Thlrf hammer on 'he Lri^ff 

The latter is held almost against one’s W< ‘be pebble. 

stroke has to be controlled w as not to^I flatiiraUv the 

against the heart or thickness of the t^le ^ 

and usually leaves a “Stetf ’ ^ Leakv^ - go t ery deep 

«y. u.a. s™lJ han-me^Tc i^ 1"“ !>“ «p,rim™«,? 

of secondary' ^vork. And cs-en the anJl^ t'^^ .^'^ *'*«* 

modifications such as a change of the anSi 
purpose. * could be tj.sed for the 


Howe\'er, from St, .AcheuI In i? 

-hich showed an unusually smooth and'^eveT'^ 
t^rUcr handajtcs from Abbeville Fv™. ' *“^^06 unlike the 

».;d others tadica,.^ rta, ,„ch a ^ ‘-«“v 

a hard wood, bone or weathered ston*- a w ^u obtained by using 

"... (i) ".a fo™ „r ,he '"* “ *“. 1 . . 

Stone s^efc and n.r at « mie diJ^te ‘be 

fit) although one particular point of the hJj^T 

”i/mT T 

■» r. - a ^ emtuig away ftttm 

’ ^ of Teehnid.^, p. ,3e 
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.teiost force b applied also from odier petoB dms 

lie lounded surface of the haromer. (Fij, 15). Thus inslead of the 



Fig. 15. CylindET HamnMr Tediaitiiie 

crack spreading from one point and giving rise to a mark^ bnJh ci 
percussion, it spreads from a larger area of contact ^ough a 
fllttened area* This results in a flake which is very Bat* A senes, or 
rather the inter-section of a series of these flat flatB produces a nrarly 
straight cutting edge. It must be emphasised die older 
hanger technique was stiU used for ma^g t«>ls^ 

the iniUal preparation of finer tools. Th^ cylmder hammer - 
technique was used for the finishing proerss. 

Leaxey' further demonstrated that a cylindrical l^mmer— 
whether it be of stone or wood or bont-would al^ yidd su^ 
fine result. The difference, it seems, between an ordinary 
pointed or otherwise, and a cylindrical hammer is that in the lattrt 
[he undersurface—the tangent of the cylinder-comes into contact 
with the stone to be struck and not the narrow edge of the ^nt^ 
tool The resultant flakes arc generally thin and _ 

(or flatter than in any ordinary flake) bulb on the undpdc.T urther. 
the tools-handaxes and clcaveis-^ow a symmetrical outlmc. 

It is obvious that such took bespeak of mental development, 

^ senL of planning and design, and the use .(discovery) of 

upprcpriut. fur aAieriug it. Aftur ' 

fhe technioue is called Achcul^, and applied wherever—W^etn 

1-"* India^uch t»ls 

‘li h-c d„ uo.’ urcrasaril, .hu» uluo„«logi«l 

development- 

1. LsiiKEY In A Hiiiory of Ttchnohgy, p- 131- 
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Leualiois Teckniqti 4 

A more advanced, artistic and skilful t 

u.e .cc.^,„. brs.trs£r''’cr^.!‘^- 

»e aatUsL 

<hc cotta tinovrf r,„^ 

■i'— (%. >6) 



16, PrepiratioaofLevalloiicajt 

ties, uneven surfaces—were itmoved, and the core « j 
■note or IM. not b„, ^ aannnod 

appearance^ senu-roundeef 

Secondly, a flattish place called “strikb? olatform” 

™ 7'°’^"?,^'^ 0" CM (byS bdn^’ 

rr-nts, 

bn. va, proTotably a, tbo abont, „'d oTYnTt^r:?^ 

RencTiitlr b^^r*^inc^^*a *b7 h Seine penotu 

jylar, eBip, ™e%rf «4 

ificiiiM fliound the poniorto Portion, 

fcke “"fu’Jy. m««ly by prenure, Tliri givM * tnn^lh tl««i 

from bo^ Acse meUi^j a« csin^ired J^l| W the 

i^m* ,ilta zmt, be b«l of tb« tevalloli wid ClanoaiiiTmet^*** iyrface. 
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bngcr side and perpendicular to the longer or shorter 
axiSf (Fig^- 17-18)^ 




Fut. 17 , LprallcpUtan cm with the 
^ flijcc(rtpliM3cd) to ahflwr where 

bbw waa 9.tjuck 1 t2 


Fiff- IS. LevnHoii Sake Bhowing 
thfi prepared ptitfarro 
mid angb 


l&. ‘Tortoiie'' or L*- 

Tmtlnulafl, HJr* rTIct 
mnrrival cf the SAhCp 
fh&widg A part ol 
the platfcTnl ajid 
ccuchctdil fiakc 
1 ;2 


TAirdlv. the blow was then given by a (possibly sharp or narrow 
pointed) tool either directly or through an mt^ediary to^ 

toown as “pimch” on this ^ 

holding or supporting the core with the left band (or nght h^ 
as the^case may be) m such a way that tiK blow w^ ® 

right angle to the ^tfortn or the axis of the tool. (Figs. 17-10). 

The result w^ that a comparatively thin roughly 

triangular or oval in outline, came out (Fig* 10)- It bad a cl^ 
undeSuriace, and a part of the prepared platiorm , 

of about 80^-90“ with the undersurface, '^c 
ordinarily^ bear shadow triangular dir« ^ 5. 

indicating previous preparation of the core. (Figs. 17-18). r«l^ 
little or no subsequent retouch because its edgi^ were already sharp 
due to previous preparation. 

The core shows a shallow conchoidal flake scar, sometimes 
a litUe bit of the prepared platform, flat«i prior to the 
the main flake. (Fig. 19>. Particularly siribng is the appearance of th_ 
core Since this is generally oval, it is caUed a “tortoise core , unty¬ 
ing thereby that “the rounded undersurface of the core resemhica 
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the upper shell (caraitece) of a tortt^, while the fine conchoidal 
fcke^ar would look tike its belly or technically ‘ventral’ underside.''* 

u fi view,* such a core having its surface marked 

by cmtraUy directed ^akes is said lo resemble the back of a tortoise, 
the flaJtes resembling its plate. «>noisc, 

It w^ formerly bdiev-ed that in W<itcm Europe at least 
^aUois flakes were not associated with haiwiaxa. HcSL Levallfr 
man was regarded as a distinct flake culture. However, recent studies 
by Francois indicate that there is no sharp sSaS 

iffer^ce between the flake and core culture, and that the Lc^Uois 


In South ^rica and India, however, such finely made flakes 
occurred together with handaxes and it was inHerd u * 

Che .w. T1.. ,a„ ™ RJ„ 

In In^a the position is not much different, thoueh in the 

^jab, D, Terra »d Pate,«,» *«ieEd A» S 

^daXE g,E„p, .A,„ld. hEWEVEE, .ppERE 

dcAenhan cuitiire, as almost everywhere in the world” Thht 
^eved to be m pte-Riss times, but later the story is „ot yet dea“ 
At »mc sites in France, for instance at Saint -Vcheul thr 
^alloisum technique is absent. So also the typoloty of the ^ 
is not always the same in contemporary 

concludes “several factors seem to into^^y. Si tL "" 

^ativeness of the human mind and the quality of the av^^bk 

3. Ibid., and see belqw for full reference. 
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The ilHftloicc between the aactonien and I""'’”*™ 
methods of obtaining flakes do= not S« '“'j'j » 
k, in setting thick, coarw or fine, regular Bakes. The Lc^Uois^ 
techniaue is on the whole more economical though Icn^hy 
time-taking). In the Clactonian tie size of the flake ^ 

grantee! or pre-determined. The blow given anywh^ on^ 
Se marein of a pebble, nodule or block of stone m a haph^rd 
manner^us a small or large, thin or ijilck “f' 

a flake may not be found useful. Secondly, the su^quent fla^g 
of die cte cannot be planned in advance. Thus there is eventu^ 
L of ^e material, and even in case of the ^ 

the usable edge may not be of sufficient size or sharp 

In the Lcvalloisian, on the other hand, though ^ 
one Bake could be obtained, and every time Ae core had to 

uKtely the man could produce more flakes from a given core. 

Discoid Core or Mousierian Teckniqitt 

Related to. or comparable with, the 
manufacture is another method known as the 
“Mousterian” technique. The latter is again from the 
site of Le Mousder in a small village tm the Vezere nver m tho 
^ f PivuTai' fDordoenc) in France A study ®f a large 

rLro=tlKki”ndT.i .b„w.d d.a. wbU. 

making this the man must have used athcr: 

(i) a large flake with a flat surface on one side, or 

(ii\ a flat nodule or core with onS sdc at k^t 
flat. Neat, blows were struck on ihc flat ^uHacc either 
of the nodule or the flake, so that comparatively sm^ 
flake came out. These flakes would be generally 
round or polygonal, leaving identical flake scars on 
the core. By turning the core (and dej^ndmg upon 
its size) a large number of flakes can be pr^uecd. 
The resultant residue or cote shows a flat surface m 
the centre (having cortex, if a nodule was^sdecte^) 
having a rim made by the intcreection of the sloping 
surfaces of the scalloped flake scars. In short, a core 
With a cfrntral flat surface and bevelled run is 
produced. (Fig* 20)^ 


Fig, 20. DikohI or Mou^tcrian core S:4 
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When the tortoise cores and such discoid cores as well as the 
flakes from the respective cores are compared, the differences between 
and advantages of vanous techniques can be immediately seen. 

In ^ tortoise core only one flake can be produced at a time 
For producing another, the cor^ h^ to be’rejuvenated or prepared 

ag^. But m discoid core, a large number of Bakes can be 
nad Without rejuveDatJou, 

However, whereas a tonoise core can yield large flakes, some¬ 
times even five to sc^ inches in length, the discoid core can yield 
only small flakes—about two to four inches in sire. Of couree 
each type of flake had its use or function in the mind of, and actual 
use bjj the pre-h^toric man* The large flakes were converted into 
beautiful ov^ handases everywhere, in Western Europe, Africa 

and The smaU flakes from discoidal cores were meful for 

several kinds of scrapere and points, 

tortoise cores will show on the reveise (back 
Mde) s«-era] tmy (Jake ^ars mdicating the preparation of the cores, 
but in the core of the discoid type only a fcw--Uiree or four—or 

n&TlS. ivui—ur 

chronological 

C tratigraphical) ethmeal and even geographical significance in 
Europe and alM to some octent in North Africa. Recently it has 
b«^ diKovered in Eastern Europe, Central Asia, and Ir4 It is 
^d to be confined to the upland regions of Western and Central 
Euro^, purring in caves which were inhabited by men of 
J^eandcrthai ty^, who primarily depended upon such Zall flak« 
for ckmg out tbeir livelihood/ 

Such discoid coi« and flakes do occasionally turn up in the 
Stone Cultures of Ind«. But as yet no positive strati^phi^ 
^ ** available and hence the furthefSp in 

understanding their geographical distribution b out of question at 
the moment, 

CheUian* 

■ J*” ”* the tedniqiK b a,, ate CheDei on the 

tunctm of the nv.K Seme and Monte !„ France. It und 

K- Moviuti, L, Jr . 

Sr No. 

fb) He Well, Claris F “ft™** tm - * 

Eduiy Man in the Lcv*nt“, Proe. Am. 

2. Aim u>elt Cbcllean. ' ' ’ 
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that the handaxes found here showed deep flake scais and irregi^r 
outline with a heavy butt. (Pig- 46). lliis was ol^iously ^tcr 
the “Stone Hammei"* or Direct Pcrcusaon Technique with a 
comparatively heavy hammer. 

Besides this technological feature, the tools were found in a 
deposit which underlay that of a later period. Hence Ae tool from 
CliSes came to occupy a certain chronological signific^ct This 
was unfortunately extended to other regions outside France, 
wherever these features were ob5C^^'cd. Hence when literature on 
prehistory in India or elsewhere contains such terms as CheUian, 
if onfy resembk those of (hi type ttte in form 

and (tchnigue hut they are net necestarUy so old or conteinporary 
toith them. Such a restricted use and connotation of the term is 

not wrong, 

AbbeviUion^ 




is after the afe Abbeville on the 
now used in prefertnee to Chelhan 


This technical term 

Somme in France, It is now m j-,—— --- 

described above- For it is realiied that Abb^c gave » ^iter 
sequence of handaxc cultures than Chellcs, and is stratigraphically 
the carUest and thus the oldest handaxe industry. 

The tools, however, show the same features as at Chelles, and 
therefore both the terms-CheUian and Al)bevi]li^-are now 
for describing handaxes with deep fl^c scars and 
indicating an earlier stage in the bandaxc mdiKtry, ( g- )• 
Such handaxes were prepared either by striking with a stone hammer 
or by striking the nodule against an anvil. 

Acheuliati' 

The site at Saint Achcul in the Somme Valley was ^e first site 
in France where stone tools were discovered by B ucher ^ 
PajtTHEsin about 1836. It was later found that hand^ofrom 
■ffib"sltc“&ere much finer than those i^ovcred 
Abbeville. Careful observation and expenments showed t^t such 
fine controUed flaking-very shallow flake scars almost *^““8 
the surface, flat surfaces 

regular outlin^was achieved by a hght 

J^cr of wood, bone or stone. (Fig^. 15 and 48). Hence the 
term Acheulian has now come to sig^y a very advanced stage m 

1, Afeo ijKlt Abbevilica^ 

2, A1m> iptlt Acieidcaa* 



the devdopment of handaxe culture, stand as it do« for symmetry 
of fonn produced by a certain technique. It must be emphasised 
apin that onsidc France its use has little chronological significance 
though it is true that in India as wcU as in Africa handaxes do show 
a gradual improvement which may correspond with the Abbevillian 
and Achculian. However, in India, at least, no stratigraphical 
mdence is yet available to utiderstand the various staecs of 
dc\^dopnicnt. 

In France, at the site of St, Acheul, very minute developmental 
stage have been noted by the Abbe Bpeuil^ and he has therefore 
subdivided the Acheulian into several sub-stages. 


Middle and Late Stone Ages 

^ In the Middle Stone Age all the above techniques sinirlv or 
simultaneot^y seem to have been employed, and a new meUtod 

^ «*■ 
For bladc-likc flakes have ^cn reported from several sites of this 

^nod m India as well as u Western Europe and Africa, But its 
definite mtroduction in the Late Stone Age and it continued 
Aere^ter m the Neolithic and Chalcolithic times not only in India 
but elsewhere, right npto the modem times, ’ 


Blade Technique 

Every ‘■blade’' is a flake but aU flakes are not blades. A “blade” 
by Its very connotation is thin and slender as opposed to thick or 
broad. And this rules out a large number of flakes from inclusion 
m the category of blades. While this difference can be seen by any¬ 
body, the undcriymg causes need a careful study and observation 


In the Clactoman, Lcvallc^ian and Mousterian methods of 
producing flakes it was peanted out that 

fi) the cores were usually flat; 

(ii) the platforms wide and faceted; 

(iii) the flakes round, oval, or triangular. 

But as opposed to this in blade techniques 

(i) the cores are generally cylindrical and “fluted'WF™ ^ 
to 31), « 


rt 


(ii) the flakes long, narrow, aud slender," 

]. Pfottedingi cf th* PrehittDne Sontty fcr 1539^ VtJ. V. p, 33ir 
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(iii) the plaUomis o£ the flakes show minute facets. 

detached. 

An almost identical method is still practised hy the stont 
and out comes a narrow long date* (F*g- f 3* 



Fig, 21. Methad ef renwvktg ■ bUde flake ai Cambay. Gyjartl 


t, -ri.:. Tnrthod oi oroducing flakes was continued later in ^ 

N«,liauc .»d 

s»i“rriXrii.e “»> 

often called “ribbon flakes". 

,, ,n..!d. «;Li^"r.*.Su2 r'.S5SisS”&s: 
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The technique of rmioving such delicate flakes was as under. 

According to the nature of* the raw material and the needs 
(of man) the blades are long or short. But the stone used had 
to be fine-grained. In ancient Mexico, men preferred obsidian, a 
volcanic glassy in Western Europe, Palestine, Sind, Western 
Rajputana, and Mask! (Raichur District), flint, but elsewhere jasper, 
chert or chalcedony. However, it appears from the accounts of 
travellers who have observ'cd the preparation of blades by the ancient 
Mexicans, Peruvians, the primitive Australians and the actual 
experiments^ along with the study of the cores and from 

several parts of the world that 

(i) Pressure Technique (Figs. 23-24), 

(li) Pressure and indirect or direct Percussion Technique 
(lug. 21) 

(iii) or only Percussion Technique was practised in the 
production of long or short blades. 


Preuure Technique 

Whatev'er method was followed the core had to be first prepared. 
The core was tabular (if removed from a quarry or mine) or 
cylindrical (if natural nodule from a river bed). If this was smooth 
(as in the ease of obsidian) it was roughened either by 

(i) other semi-precious stones of greater hardness 

(ii) or by other abrasives (sand etc.) 

The purpose of roughening was to enable the worker to prevent the 
punch On the core, \^hen it w'as struck or pressed, from slipping. 


Now a further step in the preparation of the core was also 
taken. Small platforms were made along the edge of the core. 
This platform was simple or multiple and is called “faceted”. In 
some enses, for instance, in France during the Neolithic'and in 
India during the Chalcolithic times,* the core was further prepared 
by m^g a tidge on it by alternate flaking. Thb is done by 
removing a senes of flakes along the longitudinal axis and at right 
angles to its face along one edge. Another series of flakes is removed 
from the opposite side, with the negative scats of the earlier flakes 
servdng as platform. The result is that the carLcr flake scars are 
Irrmcatcd and a ridge with a zigzag edge is prepared. (Fig. 22). 


1. S«: (wlia Iw dUciiwd the ^ ^ 

diitributionl m Saxkalia, II. D, ajid other*, TIu ETeanatienr 
Naadataih 1932-53, 19^' pp 45^1™"““ " 



F%, 22 ^ nuke winJi 
Craied 
R i4RC‘ I ■ J 
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ridge whS 

l^^“'r.“e“ro._. .»E na£- Hence * ndge is * 

called "crested guiding ndge . 

The crested ridge ^ould also serve as a ked wluch could be 

insecS taTponv/^r a slot to keep eon^ta .postn™. whde 
flaking. 

‘•T'k*. rrtws^ wfrfc then partly embedded in hard earth” or 
■WnS between two strips of wood liltc_ the jaws of a viee, honnd 
together by cords or thong?s of bide . - 

Nc^t the worker would take a shaft or s^k about 2 

Ti the walms was ptefetted-(by ^ 

sineui's}# On the other 
end, that is on the top. 
there was a cross piece 
against which the chest 
of the worker rested* 
WTiethcr the man was 
sitting or standing, he 
^oiild also hold the core 
between his feet- (Fig*. 
23-24) 



riff. 23- 


Bbdti Ftuductian by 
Fnsure Tcdsflitliic 
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When werything was ready, the worker would hold the staff 
with both his hands, rest his chest against the cross staff and apply 
impulsive pressure and a long flake—10 to 12 inchia in length— 
came off. 


9 



Tig. 24, Blade Fkvductian by tYcnure Technique 

An interesting account of the method by which an American 
Indian of California produced flakes and finbhed them into airow-or 
spear-heads by pressure flaking only 50 yean ago has been described 
by Theodora Kroeber in her life of Iski the Yaki. The various steps 
in this method are briefly analysed bebw for its proper understanding. 

L First a large mass of obsidian of the size of a small loaf 
of bread is taken for obtaining a suitable flake or flakes. 

ii This mass is then directly struck with a hammerstone. 
This is said to be quite dangerous, as flakrs of obsidian, 
which is a natural glass, fly around. ^ * 

iii. Alternatively, a blunt-ended bone tool was used. It was held 
against the man, which when struck with the hammerstone 
trimmM off a large piece from the loaf-like mass without 
shattering the whde. 
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iv. After having obtained a suitable flake by f^flaking or 
stone hammer technique or pressure techm<iue, further 
work on it b^an. 


V. The flake was 2 to 4 ins. long, 1 to li ins. wide, and i in. 


thick. 

vi. This flAkc was kept vertically ux position by knappcf s 
fingers of the left hand* 

vil Flaking then began with a foot-bng wooden handle, its 
pointed end tipped with a piece of deer antler, which was 
neither too sharp nor too blunt. 

viii The other end or butt of the handle was hdd against the 
ribs of the flakcr. with the hdp of his dbow to give 
steadiness and act as a fulcruin. 


ix. The right hand of the flaker was kqn near the pointed 
end of the flake, while the left hand, which was protected 
with a double piece of buck-skin hdd the obsidian 
vertically in position (as mentioned in vi above). 

X. ' “Pressure” was then applied, first upon the lower edge 
of the flake, U was applied evenly and with mcmasmg 
force, downward and outward, in a scaredy perceptible 
motion (of the body). 

xi. This rsnoved minute fragments, semi-lunal in s^pc, 
thinning to a fine edge and varying in size from ^ to 
I in. in diameter. 

xU. In this way flake after flake was rrannwed, pressure tmng 
applied at ad)acoot points and turning the piece from 
side to side, establishing the outline of the artifact. 

Thus at first laige flakes and later smaller and smaller 
flakes came out. 

xiii In this way the opposite face were altcmatdy worked, 
attention being kept on the symmetry of form, and 
advantage being taken of the natural shape, whenever 
posdbic, and even 

xiv the flaker (that is the bane-ripped wooden handle) was 
chadged, finer being selected for the stem and notching 
(in case of tanged specimens). 


The preparation of a complete tool or weapon ti»k about 30 
It JL indeed an exacting task, and is said to be best accomplished 


with nd change in portion of the worker and above all with regular 
rhythm. 

No wonder, a work which requires few specialized tools, and 
no force or strength, but simply patience^ still and art^ was limited 
to small groups of peoples and regions and has not left us a large 
mass of finished products* 

Blades by Percusstan 

In this method after a rough surface is made on the core, a 
small platform is prepared at one end* Against this is placed a 
short wood punch and a tap is given by a mallet. 

It is in this way that two Frenchmen, A* Gabrol and 
L. Con TIER, ^ produced long obsidian blades. 

Tylor^ had noted a similar praclke in Penn Here a bone 
wedge was placed across the platform and light blows were given 
repeatedly. Barses^ tried this method on glass and successfully got 
narrow blades 12 inches in length. 

Leakey^ has described this method as follows: The nodule of 
flint, obsidian or any fine-grained material, has to be carefully 
prepared- Such a preparation is called ^^quartering'*. The aim or 
purpose of this is to have a suitable flat striking platform facing 
obliquely upwards. “Light tapping blows with a small hammcrs.tonc 
arc then struck along the edge, always just above the point where 
the block rests on the knee. As each blow is struck, the block is 
simultaneously tilted backwards, altering the point of pressure against 
the knee, so that an effect of peding is produced, llic blow's must 
be struck at an angle of about 45^ to the surface of the striking 
platform, that is to say, about 135“ to the direction in which the 
flake will be removed. After each flake has been struck, the 
block is slightly rotated about its own axis [keeping the striking 
platform always facing the same way) so that successive flakes can 
be removed round the edge of the core. Thus irregularities on ihe 
block are removed and since all the flakes are removed in the same 
direction, a fluted appearance results, due to the parallel negative 
flake-scars**. 

1. Eaunes, p. 101, citiing BtdUtm df la PrihiUoris 1932. 

2* Evans, op. cU.^ p. 24 

3. Op, rir,, p. 104. 

4, Leakey in A HuioTy of pp. 136-38, 
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The entire circumfcrotiee of the core is thus prepared and 
ready for the removal of the blade-flakes. To achieve this, it is held 
as for the preliminary trimming. Each blow is now, how ever, struck 
above an intcrsectipn of two earlier i^ative flake scars, so that the 
ridge formed by their intersection will form a more or les centr^ 
ked on the flake knocked off. As a variant, the Wow may be struck 
so as to detach a wider blade flake with two parallel keels on its 

uppc-T face. 

It has been shown that’ the above methods were used m 
producing blades in Western Europe since AcheuUan Umes, and 
^amc £c chief feature of the Upper Palaeolithic period. Aad it 
is this technique which was continued with some impiwcmcnts 
during the Mesolithic, Neolithic and Chalcolithic tunes for producing 

short blades. 

The chief distinguishing feature is that the cores arc now small, 
‘rhev vary from 2i inches to about i inch in length. Usually tht^ 
arc If th2c types: (a) Pointed or Conical (^Sg- ^5); V=) Flat-bascd 
(Fig. 27); (c) Chisel-or Oblique-ended (kig. 26)- 



The fiake-scais arc \'cry regular and parallel on the chisd* 
ended and flat-based cores, but convergent on the pointed cores. In 
the former case the cores look "‘farted” or fluted. 

The length of the flakes will gcncraUy remain constant in the 
flat-based core, but in the other types of cores it will gradually 
decrease as flaking proceeds. 

In brief the following process was adopted for producing small 
or long blades: 

1. Selection of a core—cylindrical or quadrilateral, 

2. Roughening of the surfaces, if they were very smooth, 

I, **<•> PP- 
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3. Preparation of the platform, also called “faceting” on 
the core, 

4. Preparation of the ridge (Figs. 22 and 28*29) on the core 
for the guidance of flaking and/or for cnahlJng the core to 
rest securely on the anvil or ground. 



Fi^ Core iluwing crofi^ 
fUkxof mud m. atKud 
rid^ ]:i 


F%* 29. with parallel and 

cros-Hahiiig a 

defaced Me 


5. Remo\'ing from the core the spurs capping the ridge of 
the flake>scais abutting on the ^atform. This can be done 
easily on the core, but it is difficult and risky when the 
flake is already FCmovn!. 


6 . Flaking either by (i) pressure or (ii) percussion with a 
light hammer with the help of a punch. 



Fig. 31, Cm nh&wiag ripplo-flaMn^ 1; I 

7- After removing a few flakes from one side, selecting another 
side on the same core, so that the former flake scars eet 
truncated (Fig. 30). ° 
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8. Very often in the Chakolithic industries the stones arc 
beautifully dressed prior to the removal of the blade by 
lippk flaking. (Fig. 3!). 

Retouch ot Secondary Working 

Except the very Early Stone Age tools like pebble tools and 
handaxes, almost all the tools of the subsequent periods show that 
after the flake was removed from the core or the parmt body^ the 
edges of the flake or the core itself have been, marked by further 
chipping. This is quite marginal, soTnetimes partial ^ at times all rounds 
and is desciibed in the literature as “retouch"" or secondary working. 
But this is only one type of retouch. There arc others as well. For 
instance;, the thinning of the butt end to facilitate halting b also a 
kind of retouch^ 

The former type of retouch is believed to have been carried 
out in order to sharpen or strengthen the edge. This explanation 
is not easily acceptable because in the case of rocks like quartzite, 
dolerite;^ or even flint, the original edge is quite sharp.' The other 



Flfj. 3-3. OUiq^ Sleep Ffq. 33. ECydfic-back 

Rrtoudi Kcioveb Retouch 

Fij?. 32. ^ , 

Relcn.4eh 1 ^ 

t. Ii ha» been ohicrvcd that in Australia the nboriginef use a lar^se number 
at unretoudurd ftakfi for feUiuff a tree or prepar^ns * wooden diah w a. 
bownerajiR. Ste, B. Allchii^, in p. 125. 
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suggestion. Viz. of strengthening the edge needs to be proved by actual 
experiment- It is possible that retouch originated in this way. Once 
the natural edge ^vas damaged by use, man found it coni'cnient to use 
the same tool, by retouching the edge. 


Names af Retouches 

Various names are given to retouches according lo their 
character. When the Stone Age man has retouched the edge very 
J. 1 . cardcsslyj by small inde ntations here and there, it is called ^‘^mbbling 
rctoiich”^ (fig- 32)+ Sometimes when it is at an angle, it is called 
oblique (Fig, 33)* and at times quite straight and veiy regular- 
f Fig. 34). ^ 

Retouches are sometimes named after the site, as for instance 
“Heluan retouch”, when the lunates found at the Egyptian site 
of Heluan by Prof, Dorothy Garrsad were found to be retouched 
on both sides of the arc, the upper and the under. {Fjg+ 35). 
Later this name has been replaced! by another,^ Garrod herself has 
now dsoAvned the use of the term Heluan retouch and instead 
suggested the term “dos d'auc” or ‘"ridge-hack retouch"* for it. 


Technique of Retouch 

Retouches can be made either by holding the edge of the tool 
against a fixed object — stone or even block of wood—and carefully 
moring it up and down, or by striking with a small hammerstone. 
Leakey notes that such bammerstoncs "*wcre u?cd for much of the 
secondary^ trimniing during all the stages of the various Stone Age 
Gulturcs^^ Dqsending upon the angle and the care with which the 
operation is carried out, it will give a scalloped surface, ha^i'ing 
concavities which are deep or shallow^, large or small. Another way 
was to take a sharp, thin-pdnted instmment like the walrus tooth— 
this is possible only when metal tools came into existcncc^and press 
it over the edge of the tool. This v^-ill result m a fine delicate 
retouch. Even a modified cylinder-hammer technique* according to 
LeakeYj was employed in the Upper Palaeolithic times in .Africa 
for turning out beautiful tance-hcads. A small piece of wood or 
bone, not thicker than a finger, was used to produce very thin 
skimming flakcs+ 


The retouch first appears on Abbevillian-Acheulian type 
handaxes and Mousterian poinis in Europe, reaching its zenith during 


L GAfctoo, D&rathr A.E. (l&S?). Ths N^ufian 

Eetitomy of 0 MiwUthU f*opU tm lAr tftof Eatt, 


Culturtt Tht Lift and 


42 




ihc Upper Palaeolithic period. During the Mesolithic, it became ^ 

the characteristic^ Mature of niicroliths, distinguishing them from 
oidinainr"dfiupi—flakes and blades. But gradually the retouch 
disappears duripig—the Ghalcolithic and full Bronze Age, being 
infrequent on parallel-sided blades, and surviving on the rare lunate, 
trapezes and bluntcd-back and pen-knife hlad« and tanged 
specimens. It has no place in the ground or polished stone tool 
technique which is one of the features of the Neolithic in VSestem 
Europe and Western .%ia. In India, the situation is complicated at 
the moment. Its reappearance in the Chalcolilhic is due to the 
survival of the Mesolithic through the Neolithic or an independent 
re^val of an older feature based on different technique. 
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Stone Age Tools: 

Their Names and Functions 


Prehistoric archaccilogy by and large is a study of stone loob, 
though it has occasionally to deal with other artifacts as wdl. Tools 
and weapons of metal which came Into use late stiU continue with 
us, and hcncc it is not dlflicult to know their use and give them 
their appropriate names. But it is otherwise with stone tools. These 
have become obsolete even in countries like .\frica and Australia 
where until the last century they were used by aboriginal tribes. 
Hence archaeologists have had to coin some names. In these, several 

factors—form and technique as well as the likely function'_^are 

taken into consideration. The latter is guessed cither from simDar 
usage today or because such toob were current among primitive 
people cUewheit^ that is. by the help of comparative ethnology. 
Recently some scholars have taken objection to this method, called 
“generalised terminology*’ according to which a given “Industry 
is divided into a series of scraper varieties, points and cores...... on 

the analog of modem stone cultures”. For a so-called “scraper” 
or a “point” could be a knife, which is halted. To avoid such 
erroneous misconceptions Paterson groups the tools simply according 
lo the shape and character of the working edge with no attempt 
at suggestjon as to use,* 

This is no doubt true. For It has been observed* that the 
aborigines in Australia, for instance, use several types of took, each 
for specific purpose, such as hunting, fishing, war and ritual. But 
the same type of tool b not necessarily used for the same purpose 

iiaal'i Pf tit* PrtkiltOne Spcittj, Vol. Ill 

2. Bddgri, op. cU.. p. IIG. 
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in difF-crcnt areas. For instance, a spcur-point may be used as a 
knife, or a dagger. Siniilarly^ two specimens of completely different 
type may be used for the same purpose by two adjacent groups of 
people. 

However, some names have crept in by convention, usage or 
mere similarity of form$. 

Tools of Early Stone Age 

One of the earliest tools wa^ what is now conmioniy called a . 
‘"handaxc"’ or ''bifacc” found at Abbeville in France by Boucher 
dc Pertmes in 1836^ but still earlier in England. As the first half 
of the name connotes, it is a tool to be used in the naked hand, 
wiihout the help of any handle- This is most likely, but the second 
part *'axc^* is quite inappropriate, if the shape and form of the tool 
are taken into consideration. For invariably it isjbick at butt 
end, and pointed at the other, or completely symmetrical. So the 
working end is not broad as in an axe. But the name *^handaxe'' may 
apply more appropriately to another took which is tailed * ^cleaver”+ 
li is possibly of equal antjquit)^ though at the classic site of 
Oiduvai in East Africa It is not found with the earliest handaxes. 
it only occurs for the first time in Bed Ill in the c^olutkmary 
“Stage 6” of Leakey.* This is the transitional phase from the ChelUan 
to Acheulian technique. However* handa.ves were made on the thick 
flakes as well, particularly the ovates. The true criterion therefore 
is that a handaxe is equally flaked on both surfaces as against the 
“^deaveri", “chopper'* etc. in which most of the Aakirtg is confined 
lo one face only. So the term “bifaec” has been introduced in place 
of ""handaxe". The terms “handaxc” and “bifacc” have become 
interchangeable- 

Pebble Tool 

Literally the term will apply to any tool made on a pebble but 
by usage it has come to be restricted to a clas.s of scrapers, choppeis, 
and hand-ad^es Sn which only the working edge is fiaked and the 
remaining part of the tool Is left untouched. These tools arc specially 
characteristic of the Lower Palaeolithic Cultures of S. E. Asia, 
N. W- India and East Africa. 

Such took were first found at a 5itc on the river Kafu in 
Uganda, at Olduvai* Northern Tanganyika and some sites on the 

L LuAltEV, OJ?ih 4 -crj Corgt (Cnmbddgt t951)j pp. S4-37, Figi 1-0. 
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■Sohan and other rivers in Western Pan jab. Later, they hav^ been 
rqurted from the Vaal river in South Africa, at a cave at ^fakapan 
and at Sterkfontein in Transvaal and one or tw} sites like .\in 
Hanech in .Mgeria, and from the East Panjab and several sito 
in Penin-sular India. 


Pebblir Toot or Oldowan Cuhur^ 

However, everjwhcre these pebble tools do not necessarUy 
signify a “pebble tool culture", particularly if the pebble tools are 
found mixed with handaxes and other tools. At Olduvai and at 
Sterkfontein' alone arc pebble tools found in a clear stratigraphical 
context and are of such a nature that there is no doubt of their 
being tools. (Fig. 36-37 J. Hence these are regarded as the earliest 



Fig. 3£ 


f ‘ ^ 

Fig. 34^37r Tlinpc yf a * * 

Pebble To&l JWCHES 


Fig. 37 


pebble looLs and used to denote a cultural stage. But even at Olduvai 
the habitation layer or the actual site has yielded not only tools made 
on pebbles, but on nodules and flakes as well. Thus the Early Man 
here [and elsewhere) did not ure oTily pebbles for kh tools and 
weapons. Hence Dr. Desmond Clark* has suggested that the term 
“Pebble Culture” be given up. ft should be replaced bv the more 
comprehcnaivt name *'OldowM Culture''. 


1. ThrSoulk AfticJtn Archttfoia^Utt! BuUHtn, VgJ. XVHj. 1562^ pp, 37^(25 

1^2 pp. 97-jm LtAKtv htd already nKd^this ia 1M| ^ 

dMCnbc the cultun lodicatcd by till pcbfair [Oillj. m JMI lu 
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The Kafuan is no longer accepted as a true pebble culture, 
because doubts art expressed about the very genuineness of the toob; 
themselves.^ 




! 8 Fif. 39. Cbop>p« I : I 


At times handa^ces arc found made on pebbles and these should 
be described as “pebbk-butted handaxts^’ (Fig. 46) if they retain 
the cortex^ but not as *'pcbblc tools”. Where these are unifadaJ, the)’ 
have been called^—protohandaxes (Fig. 42), 


1, Sec Lowe, C. van Rict, ‘The Kafuan Cdtu«"\ in Proegtdings cf th* 
Third Pen-Afri^am pm Fi^hUn^ry, 1953. p. 307, and Oakley, ^nneth 

P.* “Tool* Makevth Mao*’, Antiquity^ VuL XXXt (1937] p. 204. Oaxlilv 
cKpiTssci doubt atout tbc Pre-Sohin And the aigumenti be advancei can 

be adip'aiiced against t tmr^ number of toolf Fanjah dliO. 
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Chopper fFig. 39) 

^ 'This term is used to designate tools Vrhich arc primarily 
imifada! and large and massive, that is, worked from one side 
only, 'Hicy form a characteristic feature of the Early Stone Age 
of S- h. ^\sia, and the Snhan in the Pan jab. Howe\'er, such uni facial 
tools may occur else where as well. 


Chopping Tool (Fig. 40) 

It is again a name, partly conventional and parti)' functional, 
applied to a tool which b made on a core or a split 'pebble, and 
flaked alternately from both surfaces in such a way that a jagged, 
wa^")' cutting edge resulL^^.^ The rest of the surface, particularly the 
butt, might, and usually doto, retain the cortex or the original surface. 
.A$ the name signifies, these took could have been used for chopping 
purposes—meat, blocks of wood, etc. Essentially these are quite 
hea\ 7 , large, W^cialjtools, appearing first in the Early Stone Age, 
but later tending to be smaller in the Middle Stone Age, along with 
-scrapers and other tools. ^ 
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Scraper (Fig. 41) 

As Dr.Movious himself has said', size is the only criterion by 
which a chopper would be distinguished from a scraper. The latter 
ts smaller in size, generally unifacial, and the unworked side provides 
a suitable hand-hold. 

Rostrocarinate (Fig. 42) 

Reference must also be made to what is called a 
“Rostrocarinate". It is a kind of pebble tool which retains the cortex 
or pebble surface on a part of its back (posterior) side as wdJ as 
partly on its longer (lateral) sides, but a large flake has been removed 



DORSAL viEv/s 
1:4 



VENTRAL VIEWS 


tiiOHT lateral surfaces 


p ■ t 1 

42. Four virws of two roftitKajiiiiiDB 

L Moviufl, HaHom L, Jr, *Thc Lower PaJAailiihfc Culnircf of ScutlicrQ 
ojOjiI Eastern TrAitj. Am. Fhii. Vol. p. 350. 
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from its widereidc, while the upper b partly flaked and has a ridge 
or keel. So the tool has a beak-like appearance, if looked from the 
front and top. Van BJet Lowe has illustrated it in great detail. 
This is here reproduced. ^ 


Clactonian Core and Plake {Figs. 43-44) 

A core primarily b a piece of a stones pebble, sbb of stone 
Or nuclci-^from which flakes have been remo^ned. And as described 
above, it may be of various types. In this context a flake removed by 
Clactonian (stODe-hammer or ^vil) technique from a huge core 
and the latter found at Maheshwar on the Narmada are here 
illustrated. 



Fig. 43 CtMlofiian lype of cote rrom Mahechwar I : 2 


n 


so 




Fig, 44. Cbditmbui type tsf Halt fitim Miahjeslih'ftr i : S 







Handaxes 

Hand^xcs are distinguished accDixiing to shape and technique 
such as (a) Pear-shaped, (b) Laaceolate, or ahnond-shaped, (c) 
Triangular, (d) Cordate, (e) Ovate, (f) Micoquian etc. 



Fig. 45+ Left Feaj. Rigbi Fear-flhaped Hkodaxc 1 :2 

(a) PesT^shaptd Handaxe (Figs. 45-46) is one which has a thick 
fiaked or unflaked pebble butt, and the other end is made by gently 
tapering ades which meet in a thick rounded point Such a shape 



Fig, +6. PehUe-hutted Handaxe ibowiog AbfacviUmi Teduuqw t :3 
1. Leakey, L.S.B., Olduvai Goigt^ p, 97 . 
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ranlndcd the European prchistorian of the fruit ‘pcar'^ which grows in 
temperate dimate*. Hence the name “Pcar*shapcd Handase”. The 
section indeed varies from specimen to specimen. But in an ideal 
example, it wiU be diamond-shaped at the pointed end and roundish 
at the butt end. 

(b) Triangidar Handaxt (Fig. 47) is one in which the sides 
meet as in a triangle and the surfaces arc flat or aLmost so. The 
section will be triangular. 



Pig^. 47. Tjrianguhr Haiidue I 12 

(c) Lanceolate Haadaxe (Fig. 48) is one which has fairly long 

tapering sides ending in a point and flat surfaces and the width Iffis 
as in a lance-head—a weapon which was used for offensive purposes 
particularly by horsemen in charging till 1914-20, but now has i 

become obsolete in many advanced countries. 

(d) Quote (Fig. 49) is, as the name suggests, oval in outUnc and 
made usually on a flake, often of Levailois type or on Vaal technique; 
the surface is comparatively srnooth; the outlines symmetrical and 
section Icnse-likc. 

(c) Cordate or Heart-skaped Ilandaxe (Fig- 50) is, as the 
name connotes, fairly symmetrical with broad, rounded butt and 
gently incurved sides meeting in a point. The section in the finest 
example will be symmetrically biconvex or lenticular. 

1. For an intEmiing hlftany of ttiis fruit m Ceographff, September 

1931, p. 332 
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Lanccokte Ham daMfe 1:2 



Fig. 49. Ovale Hand^jic 1 :2 

(f) Micoquian Handaxe (Fig. 51} is a small triangular tiantli^T T*- 
with ihiri dongatcd point or front. This may be symmetrical or 
irrtgular, but has alwa^'s a thick butt. Since such types of axes were 
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found at La Micoque in France, they aft called Mtcoquian. 
Stratigraphically these follow the AchcuUan. 



F%. 30. Cordalc HuulnM 1:2 Fij. 31. Micoquimi HaiidiHie 1:2 

Clt^veT 

This is another important and constantly recurring tool type 
in the Early Stone Age, As the name signifies, the tool must have 
been or should be used for cleavi ng or cuttiuR, And in this sense, 
it is a distant prototype of our prtseot-day iron axe with 
a broad cutting edge. In fact, the terni “handaxe’* is more properly 
applicable to the cleavtr, than to the handaxe itself, though from the 
point of view of the antiquity of the term, and the tool itself, it 
Ls certainly later than the handaxe. At Olduvai its occurrence is 
contemporary with the transition from Chcllian to .Acheulian 
technique. And this b comparatively late in Bed III and Stage 6 
of LE-\KETt** 

A cleaver b essentially a tool made on a broad, rectangular or 
rarely triangular or convex side- or end- flake. At times, one may 
6nd a specimen which has been turned out of a core with a pebble 
butt, or a thick flake, with similar features. Generally the underside 
b the primary (initial) flaking surface; the upper may retain the 

1, Leakkv, OUuoai Gptgtt p. ^7. 
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cortex or the pebble surface. The two longitudinal sides which 
arc comparatLvdy thick arc triimned, possibly to facilitate holding 
or half ting* The intersection of the sloping upper and the (primaty) 
(flaked) undersurface forms the cutting edge. One may say that 
this is an invamble or characteristic feature of cleavers^ whether 
found in India or Africa, so much so that in some cases not only the 
butt end, but even the front which slopes steeply to form the edge 
retains the patch of cortex. In South Africa such flakes were removed 
after partially preparing the core as in Levallois technic|ue* This 
was noticed at a site called “Victoria West”; hence such flakes 
and cores and the technique involved in them are named after that 
site. It should be mentioned that flakes struck in an identical 
manner and further converted into cleavers have ticen found at 
a number of sites in India* Of these, the best known to the author 
are the famous sites of Khyad and Menasgl in Northern Kamatak, 
the factory site at Lalitpur near Jhansi, discovered by Shri 
Rameshwar Singh and Barman Ghat on the Narmada in district 
Naisimhapur. At the last mentioned site huge blocks of greenish 
quartzite Uc in the river bed. The flakes were removed out of these. 

Various types of cleavers may be dbtingiushed according to the 

(i) shape or form of the butt, 

(ii) form of the edge, 

(iii) the nature of the cnossi section. 





These three characteristics are not exclusive, but have to be 
con^cred in each case to understand the exact type. Thus groups 
of various types and sub-types may be formed* A few of the most 
important and recurring types are here mentioned. 
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i. Cicavcr with square or rounded U-shaped butt, and 
straight broad edge. Generally square or rectangular in 
shape. (Figs, 53-54 and Fig. 52, a, b) 

if. Cleaver ivhh pointed butt and straight, broad edge. This 
cleaver svill be roughly triangular in shape or like the 
English letter (Fig. 52, c) 

iii. Cleaver with broad or narro^v butt, and flaring sidts. 
(Fig. 52, d) The edge i$ .straight, coii\'ex or concave. With 
a convex edge it would be like the cobbler's tool for cutting 
and scraping leather, tvhilc the concave edge will help to 
smooth barLs nf trees or similar cylindrical tools or objects. 

ix'. Cleavers with parallelugranimatie section. (Fig. 52, a, b, 
c) In some examples, from .Africa as well as India, the 
surfaces and the sides arc so xveU made that these tend 
to form a section like a parallelogram. Since cleavci? 
with such paralldogrammatic section occur in specific 
stratigraphical horizons in South and East Africa, they 
have* been regarded as connoting certain cultural stages 
within the F-arly Stone Age. 



Fiff. 5S Fig. 54 

53^- CleavDs vnth iitegtilar iad regullf oiitIifiC 9 

And it may be noted that in India barring the Aitirampakkam 
irrraccs and probably sites, like Ho?hangabad and Mahadw Piparia 
on the Narmada nowhere a stratigraphicai c\'oliition of the tools is 
visible. On tlie contraryv almost at all $itcS| the tools seem to exhibit 
advanced Acheulian technique and fonn, almost all being made on 
what is called and end flakes", depending upon the petition 
f>f the bulb of percussion. (Figs. 55-56}. This suggests a comparative 
lateness in tenns of African sequence. However, it remains to 
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be seen ho-w lar this typoiogical dating of the Early Stone Age in 
India ^ corroborated by the correialion of gravel honzons with the 
sea Icvds. 

Cleaver, as the name signifies, is a tool for cleaving, that is, 
chopping or splitting objects such as trunks of trees and carcases of 
animals/ It has been suggested that the preponderance of clcavCRi 
over handaKCS in any coUcctioo indicates a more wooded environ¬ 
ment and the use of heavy wood/ Whether it was really so should 
be proved by other evidence as well. But there is no doubt, as said 
dsewhere, that the cleavers in a sense are the distant prototype of 
the flat copper and bronze axes, as well as of the Neolithic axes, 
though nowhere a direct descent has been traced. 



Fiff. 55 ? ! ? ? 

iHCHia 

Figi- C3 hw oq Bake FT^?. K 

Clfavcr m cml 

Recently, howcvqrj Desmond Clark has pciinicd out that very 
few of such handaxes (and we may add cleavers) have a battered 
edge vvhich would suggest fellmg of trees. Hence these have 

been used for cutting up animab^* 


L Cr-ARX^ J, Dr, (19&0) ''Hitmao Eeoloey Dimti§E the PleutocciM; in Africa, 
South of the S-ahaim", Carr^nt Anth fapology VoK No. 4, ^15- 

2. ZKV?s:m^ E t rrfitinf* to 

TTaptcol fSar*d», 1953). 
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Tools of Middir Stone Age 

Middle Stone Age b at present defined as a, period which 
follows the Early Stone Age (the Lower or Early Palaeolithic 
period). During this period, the took were, so far as'knowTi today^ 
of stone usually, and as a rule of fine-grained material like Hint or 
flint-Iilce rock, jasper, chert, agate and chalcedony. 

These tools art comparatively (only) smaller than the Early 
Stone Age tools. Stratigraphically they belong to the Second Gravel 
cycle in most of the Peninsular rivera. This cycle or the gravel, since 
it contains such fossils as Bqs anmadicus (L ydekrer ') should be at 
least I.ate or Upper Pleistocene in date. Typical data come from 
-Vc^'asa, Nandiir-Madhtneshwar and Kalegaon in Maharashtra. 


The tools generally comprise : 


L 

Points 

ii. 

Borers 

iiL 

Borer-cuni-Scrapers 

iv. 

Scrapers of various typ^ 

V. 

Small choppers. 

Techniq 

ue 


Very largely the tools mentioned above arc made on fiak^ or 
suitable flat-based nodules. The flakes are removed from the core 
in Clactonian fashion, that is they have high angles, prominent bulb 
^ and no prepared platform at the butt. Very few corresponding cora 
are found. So it b difficult to know their exact nature, that is, whether 
these are of true Clactonian or of Aloustcrian type (sec above 
p. 21 and p. 29], 

Howcv'cr, instances are recorded of fine Levallob type flakes 
and tools made on them, whereas at least one region, viz. the Luni 
Valley in Western Rajasthan h.TS yielded genuine tortoise cores, 
as well as flakes of prepared butt type. Thus one can say that 
during the Middle Stone ,-\gc both the techniques—the Clactonian 
and the LcvalJoislan—were used in the preparation of the flakes. 

There k no evidence so far of the employment of pressure 
technique; for no fluted cores are found in any of the stratified 

'AccorduiK IV Zeu.'ciit rir„ p. ?!■ 
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deposils (seen by the writer)^ Bui the knowledge of this technique 
IS e\^idcnl in the retouch along the margin of some of the points, 
borers and scrapers. 

Hence, during the Middle Stone Age all the three principal 
techniques of flaking were known and employed. It is therefore 
fell that the tools of this period or indostrv' arc gencticaUy derived 
from the Early Stone Age, This might or might not be so+ 

In defence of the fir^t view it is argued; (1) that the Hakes 
arc largely made in Claetonian fashion; {2} that though the tools 
arc smaller^ this smallness is already visible In many of the handaxes, 
and cleavers of the Early Stone Age from Maharashtra, Kamatak. 
Orissaj S. E- Rajasthan, and Central India, Indicating a progressive 
diminution in the size of the tools; (3) that some of the large 
quartzite hakes arc turned into points and borers in the Middle 
Stone Age style. 

While this is true, it has to be remembered that by and large 
the Middle Stone Age took are typologically, functionally and 
materially different from thoi^ of the Early Stone Age. Not only 
they arc comparatively small, but are made on fine-grained 
material and comprist^ certain tool types onty^ among which bifacial 
tools arc very few. llie latter again do not evince that fincnes 
and symmeir)' which one notices in ihc beautiful ovates and cleavers 
of the Acheulian type which mark the closing phase of the Earlv 
Stone Age, Thus the use of the cylinder hammer technique is not 
much evident* 

A break in conunnity of tradition is suggested owing to the 
climatic or environmental change and appearanec of new cultural 
influences or of another man himselL And these gradually appear to 
have spread over wide areas, covering the same regions as the Earlv 
Stone Age. Where the change took plate first, it cannot be said 
without much more detailed research in several regions. If raw 
material b to be one of the main criteria lor determining this 
change, then one could suggest areas where fine-grained rocks arc 
easily available. Here too one may notice a gradual transition from 
the earlier too! typ« into the later ones. Such considemtionj point 
to two or three regions, which are personally known to the writer. 
The first b the famous site of Giddalur in Knmool Dbtrict. The 
second is the region of the Belwa around Bma explored bv 
Shn Rameshwar Sinoh. Here beautiful and compaxativ'cly much 
large implements in fiintdike jasper or flint have been found. 
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The third likely rc^^ion h ihc Narbada hnsm in its widest coiuiota- 
tjon. Here too large veins of jasper Eind chcrl are found at sites 
like Choli, a few miles north of Maheshtvar^ And the area for 
nearly 2 miles around is strewn with large and small chunks of 
fine banded and mottled rcddish^grccii jasper. 

With so much available materia], it b surprising that every- 
where the man during thi^ Stone Age made comparatively few 
I types of tools ^ and those too in technique and fmLih inferior than 
those in the earlier period. This might be attributed largely to hLs 
environment, and to some ejttcnt to his inherent incapacity' or 
laziness- Whatever be the cause or causes, broadly two main types 
of toob, as mentioned before, are found. These are (i) scrapers, and 
(il) poinui, awls, and borers, that Ls scraping and/or cutting and 
piercing took respectively. The absence of larger took like choppers 
and cleavers and pointed ones Uke handaxes seems to indicate a 
change in the mode of life and environment, (though personally 
the writer cannot understand how a Stone Age people gould do 
vvithoui some large heavy took by w'hatever name one mav choose 
to all it). 

With this general iniroductioii the main tod typess are described, 
li should be emphasized ouce again that these arc merely descrip¬ 
tive names, and do not necessarily connote the function, fimc- 
tiona] name can be used^ if a specialized type is found ui a limited 
area, and used primarily for that purpose. 

fa) Scraper 

As the name indicates, these arc ordinarily meant for setaping 
such things as h:irLs of trees, dressing d thin wooden or 
bambrio shafts and shins of animak as well as for various cutlerv 
purposes. According to the shape nf a particular piece, and 
the position and nature of the edge for scraping^ the tool is . 
named as — * 

Side Scraper, End Scraper, Round Scraper, Hollow' or 
Concave Scraper^ Convex Scraper. 

l b) 5ide Semper ( Not illustrated^ but see Fig. 31} 

Here, as the name suggests, one of the longer sides is obbquely 
retouched from the upper or under side and forms the principal 

1. Ie is thcfTsfere KUKRcitcd ihti thtre wert other tcwli in bonic a»d 
whirit hive peiiihed- 
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scfaping and the opposite side provides a hand-hold, or 

is naturally suitable fur holding. 

At tiinc$, such an edge is found on either dde of a 
rectangular flake or nodule and thus would fat called a Double- 
edged Side Semper* 

(t) £fid Scraper (Not illustrated, but see Fig. 82) 

In this tool type, the edge, made obbquely from the upper 
surface on a thick flake or nodule with a flat undersurface b 
on the shorter side or end. ITiis is often steep* Hence the tool 
b also called ‘'Nose ScrapcF’, because the end or side having 
the edge is steep like a nose, 

(dj Round Semper (Not illustrated) 

When on a flatlLsh round ilake or nodulep the edge b made 
by obUque retouch from the upper or under side, it b called 
a Round Skraper. 

In .Microlitfaic industries, small semi-circular flakes with 
oblique retouch on the concave side are called ''Thumb-nair' 
Scrapers. 

(e) Scraper (Fig. 57 ) 

The ncdiilc or flake may be of any shape or thickness, the main 
working edge ts convex or arched and obliquely retouched 
from above or the undersurfaccH 



:f) Concave or HolIow-baJed Scraper (Fig. 58) 

In this varietyy a large or small concavity haj5 been made cither 
naturally or intentionally in one of the ^idcs of the sloping 
surface of the flake or nodule by the removal of a flake. Thb 
concavity k obliquely retouched from the upper or the under 
surface. In rare cases, one may notice such retouch on both 
the surfaces* Such hollow or concave-based scrapers are not 
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confined only lo the Middle Stone Ago; they occur sporadically 
m the Early Slone Age in India and are a characteristic feature 
of the Clactonian of Europe. But they are a special feature of 
the Middle Stone Age and survive into the Late Stone Age 
microlithic industries. 




Fi|^. CocLcavc Scraper 1:1 

Both in the Middle and Late, but more often in the fonnerj 
two- or ihrce-sidcd concave scrapers arc found (Fig. 59). This 
inevitably results in making one nr two ends of a side more 
pointed than the remaining, giving us a crude borer or a borer- 
cum-sc caper. 

(g) BaffT-ttAmSfmper (Fig, 39) 

This is aiiother characteristic tool of 
this period. In a true borer-cum- 
scraper, the projectinj^ borer end is 
retouched as also the adjoining con¬ 
cavities^ These latter also serve as 
''guards’" or in piotecting the object 
to be bored* as ^vdl as the tool itself, 
and give a siii table hand-hold to the 
user- 



fig. 59. Boref.nini..Scnip('r I : I 
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(h) Point (Fig. 60J 



Some one has remarked thai ihh industry has no points. But 


thb remark seems to have been based 
The industry' does indude pfiints, 
large and small, thicks seiubthiek and 
thioT triangular, scmbtnangular and 
rniighly leaf-shaped. "Yhh may lie 
made cither on true LevallobLan 
flakes^ siimplc hakes or flakes bas ing 
cortex on one face. But one feature 
is that either both the longer sides or 
nnc part thereof bear intentional 
marks of retouch and/or u.se. Some¬ 
times even the upper and/or under 
surface is carefully finished. Such 
specimen^i are indeed rarc^ but exam- ' 
pies from Nevasa and KaLegaon are a 
thing of beauty. 


on limited obser\'ation. 


Fig, 60. UnilifiMl Point I : 1 


No exact use of thfi^e points or pointed tools could be 
suggested. Small, thin, triangular or leaf-shaped points could 
have sened as arrow-heads^ whereas the larger and thinner 
ones with a mid-ridge could have been useful as javelin or 
c\'en spear-heads. 


Point tvith Indpknt Tang (Fig. 61) 



Fipf. 61. 

Fomi with 
Incipient 
Tong I :1 


Point^t borer? and cvm scrapers show occa¬ 
sionally attempts at producing a tang for the 
purpose of hafting, though these crude attempts 
arc not eomparable to the fine Aterian 
specimens (Figs. 62, fi2a). 
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Fi^. 6S-62A Tan^wi Atenan Pomif 1 :1 




(i) Bifacwd Feinti (Figs. 63-64) 

These arc made on triangular or leaf-shaped Rakes, and are 
worked on both the faces by pressure flaking or cylinder 
hamm er technique. Examples are so far reported from 
the Luni Valley in Western Rajasthan and the Teii sites in 
TinneveUy District in South India, the latter in a microlithic 
context. A beautiful pressure-flake specimen from Australia is 
reproduced here for giving an idea of real bifacial points. 
(Fig. 64) 



Fig, S3. Ktadil Poiai from Hajaitlun 1 : 1 
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(j) Borer or (Fig, 63) 

A true borer ha$ a thick projecting point which has been 
carefuJiy retouched. It may be a natural point or deliberately 
achieved by making deep notches on the side of a Hake or 
nodule. This may be small, just a projecting tip or a fairly 
elongated thick point. The bridy from which it protnidts may 



Fi^. 65. BercrorAwl J ;t 

be of any shape, square, rectangular or even round made on 
a flake or nodule, worked or unworked, It must be said to 
the credit of the Middle Stone Age man that he had an eye 
for selecting such naturally pointed flakes and nodules, which 
by minimum work have been converted into borers and 
scrapers. 

Burin 

Such a t(^ was long regarded as a “hail mark” of certain 
Upper Palacohthic cultures of Europe- There they were primarily 
us«i for engraving on soft stone or bone and on the walls of rock- 
shelters and caves, and also probably for making "slots in wcxkI 
and bone”. Hence a burin is called a “graver” and “the original 
chi^”. A burin is thus the product of special needs of man and his 
environment. Hence whenever a burin is reported from outside such 
an environment, scholars naturally take U with a pinch of salt. One 
English writer even went to the length of saying that arrow-marks on 
the drawings of an alleged burin could not make it one. Though 
dasscal and varied types of hurins have not so far turned up in India, 
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still occasionally a tew specimens wiUi only one side (and still Tardy 
two sides) intentjonalty removed by the method here desenbed ha\.*e 
hem found and more may be found in future. Hence some idea of 
the burin technique is uccessair>\ However, until fuller evidence is 
available, we can only guess of their probable use. 

Burin (Fig. 66) 

A burin is a small chisel-like tool on a blade-like flake, having 
a sharp but thick-set cutting edge, formed by the intersection of 
the bc\'cllcd or sloping surfaces. There are various types: of burins, 
but one most common type ifi called " burin b€c^de~ftuie^\ 


Such burins arc made on blade-flakes. (Fig, 67) '*Now to 
Sin^ endtd convcft It into a burin, its one end is trimmed a little on both sides. 

Burin 1:1 



Tiy. 67^. 1^3 la Uie prejaritUm qf ■ burin 
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Mrith a view to rentovltig a part of the sharp edges and to make 
a rough point (Figs> 6&'69). Then the point is held lightly on the 
edge of an anvil stone with cutting edge vertical to the plane of 
the anvil stone (Fig. 70)> A sharp tap b then given to the edge 
of the Hake, thereby causing the tip of the blade resting on the 
anvil to receive the force of the Wow by ricochet. Provided that 
the tip is held at the correct angle on the anvil, th'is causes a long 
narrow flake to be removed from the upper edge of the blade, fiy 




Fig. 71 


turning the blade over, a similar blade can be 
removed from the opposite ride (Fig, 71). The 
intersection of these two flake scars at the tip 
of the flake will produce a burin of the bec-de- 
flute" tvpe.' Minor variation in the technique 
helped to produce a number of varieties. Since 
none of these are so far found in India, these 
are neither described nor illustrated here. 


Fiir*. 70-71. St*gei 4 and S bi iJm prcpantioti of a tmriii 
itfdtdlMU 


5 


l. Clarit, J.C.D,, ISS2, Mfiolitkic Agr <a Jriiofa, 
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Took of die Late Stone Age 

MicroUths dominate the Late Stone Age and it k posfsible that 
these have been derived genetically from the Middle Stone Age 
tool types^ though^ so far no site in India has yielded any 
stratigraphic al evidence to say so categorically. 

.Xficrotilhs 

'*Mkrolith" means 'small stone". In practice and by conven¬ 
tion, howe\^er, only those tiny stones are called “microUths*’' which 
are intentionally made into took by “retouch'' or “secondary work"% 

ThuSj every tiny core or Aake h not necessarily a "microlith”^ 
^'Strictly, the term is applicable to ^narrow" small flakes which arc 
blunted on one or both edges by steep, secondary chipping, but 
de%’oid of secondary work on either face^^ 

Use 

It has been noticed that such microLiths began to be used as took 
in the Upper Palaeolithic period in Europe^ Palestine and North ^ 

Africa. Unlitc the earliest took, these were not used in the naked, l^rc 
hand, but hafted in a bone, wood or even clay handle. Secondly, 
the flakes or blades on which these microliths were made had been 
lemovcd from the core by “pressure techniquc^\ Thus normally 
in countries where the history of civilization goes back to a remote 
past, ^*microljths“^ occupy a particular stagc—chronological and 
cultural. But this k not $o ev'crywhercH For instance, in some parts 
of India, microliths are said to have been in use until the 
lOth century a.d., whereas they were still used for hunting etc^ 
in Australia until the last century- In such countries, a surface 
collection of microliths has not much chronological and cultural 
significance. Some idea of the age can only be had, if the microliths 
arc found in a layer, the age of which can be geologically or other¬ 
wise detcrmincdH 

Types 

MicroJitbs arc of various types. These types arc determined 
according to the deliberate shape given Co them by man while 
fashioning them further by trimming the edges by retouch. Most 
important and recurrent types arc here described. 

Corts 

First we have the various types of cores. How these are made 
has been described above (p.39. Figs. 25*31). But besides these 
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types, a site like Langhnaj in Northern Gujarat may also yield 
cruder^ amorphous cor^. 

Blades 

Since the Upper Palaeolithic times in Europe, and W^m Asia 
(Palestine, Syria etc.) man had begun to make use of thin, 

These, as pointed out above, ait called blades. Not 
only such blades were obtained from cettam kinds of cores 
in a particular manner, but after removal they were further 
trimmed or treated in various ways so as to yield different 
kinds of tools. The most common are bJado with parallel sides 
and either with one mid^ridge (Fig. 72, i) or two parallel ridges 
(Fig. 72. ii). How these were obtained—by pressure flaking or 
bv ^ct precusaon^has been described in detail earlier (p- 38) i u 

Fig, 72. Patftllfli siilt 

Blade with {a) ctiie mid 

I yp^S ridgt (A) twQ l: t 

In a tnic Mesolithic culture such blades arc often retouched, 
either on one longer suk or on both the longer sides. In fact, this 
retouch b the only test by which wc can distingui^ a true blade 
from a large number of c^pa. These retouched blades arc of three 
or four typo: (i) single straight-sided; (ii) double straight-sided; 

(iii) straight but pointed at one end; (iv) straight with one end 
curv'cd (as in a penknife) Wade (Figs. 73, i, ii, in,). 






Fijr. 75. Siiigif Smuitu- 
iklfd l-A 


j ii ni 

(i) Single straigkt-sided blade is one where one of the lateral 
»des—usually the thicker backside—is steeply or obliquely 
blunted to facilitate hafting, whereas the other forms the 
cutting edge. 

(ii) Doable slmghi^sided blade b one where both the lateral 
edges are retouched for cutting purposes. 

(iii) Slraight with one end pointed. It is also called 
asymmetrical point. The teck as in (i) is retouched, but 
gradually one end taper? to a point. Such a blade may be 


ei 






f. 
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Fig. 73A. Qbligufly blunted 
Foinl or Pcnkjntlf Blade I * I 


cx>nipajred with the so-called "^Gravette Point'" of the 
European Upper Palaeolithic, 

{jv) Obliquely bluFited i?r Penknife blnde, (Fig. 73A) In this 
the backside h straight for half or more of the length, and 
then gradually or suddenly tapers into a point. The back 
is partly or fully retouched, -Since such a blade resembles 
our present penknife blades, it h often described as such. 

Gepmetrit and Non-Geomeltie Aiicrplitks 

It is also customary' to classify micmlithic industries into 
^^Geometric’^ and *^Non*Gcometric"* The fornTcr include such 
geometric forms as '^triangle” ■Crescent” and “trapese”^ .Such 
Tcgtdar geometric fomisi are absent in non-geometric industry. 


V 


In European literature on the subject, the latter is abo 
designated as ''broad blade industry^’ and the former ''narrow blade 
industry"’. Such geometric tools arc believed to be Uter, because 
in France, England and in a number of European countrieSj as 
well as in Africap such geometric microltths were stratigraphically 
separated from the nun-geometric. No dear Estratigraphic and 
exhaustive evidence h yet available from India,* 



Fiy, 74, LuiiAte. 
a£^^: wfch the chord 
jLnd the. ixda fTtoyched- 
Bdsw I with only the 
ftfch retort^dhed I z 1 


Lunate or Crescent (Fig. 74) 

These are tiny microUths which have the shape of a crescent 
moon. Usually the arc (round hack) is thick and intentionally 
blunted to faciiitate haftitig m a handle. Very' rarely, the chord 
(the straight opposite side) is also retouched. In the caves at 
Mt. Carmel in Palestine, Dr, Garkod found lunates in the Natufian 
layer^ which ate retouched from both the surfaces on the arc. 
(Fig. 35), The latter ends in a ridge, and is a very rare feature. 
Formcriy such a kind of retouch was described by Garrod as 
"Hcluan retouch"", but after Ncuvilk it is now called '*‘dps tfanr 
retouch"' or ^"ridge-back retouch"".* Crescents with only the arch 
retouched are more conunon. Even very minute forms arc made 
with precision. It is often diliiculc to distinguish a lunate from 
a scalene triangle, for varijous transitional forms ^ist. 


It is said^ that a true lunate is symmetrical along the shorter 
axis, and hence is different from the crescent which may be pointed 


I* Sbri EUdhakMi Vakwa^s tKavaiion In * roeV^aitelier in Mlraiapur^ 
Uttar Pndeili U beUeved bavic alven luch an evidence. 

2, Gahjisms^ DA.E.^ Afetefian Ctdturf: Tht Lift Irfljtsmy 

tf Mestrlkhie FttrpU hi iAf Neer p. 215. 

S. There m rare caid m whkh Lhr chord ar the cdpr well as 

the UEi arc rctcuchcd. 
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at one of the oid^ and hence symmetrical^ This distinction is 
justified v/hen a lunate is compared with a crescentic point. How¬ 
ever^ there art specimens which arc absolutely symmetrical with 
both their ends pointed like a crescent, while in others the ends are 
not pointed. 

Triangle (Fig. 75) 

Two main varieties are distinguished.^ 

(a) Non-gcometric fomij appro-ximaiing a triangular form. 



(b) Neatly formed regular form such as scalene* equilateral 
and iscocelcs triangle. 

In both* as per definition given above, the two longitudinal 
sides are steeply blunted. 

Trapeze (Fig. 76) 



Fig. 75 ^ Regular ucf 
[mgulu Triangle I : i 


In a trapse, the two horizontal (upper and lower) sides arc 
parallel and the shorter ones arc not* In a true micmlithk trapezei 
these parallel sides consist of the original primary^ flake of which 
the tool is a part* These sides are left unrctouchcd* whereas the 
non-parallel sides arc blunted by steep retouch. Th^ arc some¬ 
times straight and sometimes concave and also longer or shorter 
than the parallel sides. Thus several sub-varieties of trapezes arc 
possible. Four arc here illustrated after CcARtt.* 

In Europe* trapezes belong to the later half of the Mesolithic. 
No such precise dating has yet been made in India. 

Ttapezoid (Fig. 77) 

Clark defines a trapezoid as a quadrilateral figure^ having no 
pair of sides parallel in contradistinction to the trapeze* When two 


Fig. 77. 

Trapezoid I i \ 




0 



Fig. 7$. Four lypei 
of TjapezK 1 : E 


1. Lal, B. B.^ in Ancieitt Indis, Nol 14 p, 19. 

2. Guuiiir op. p. xxtiiL 

3. /6^., p. XKili. 
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Fig. 78. 
Transverse 
ArmWi^Kesd 

1 ^ } 



Fiff. 79. 
O^udv 

BJunwd Fcnni 


sides of such a microlithic form are found blunted, it is called a 
trapezoid. In some varieties, we have a right-ajigJcd form which 
may be (i) square or flj) elongated. 

'rriangutar Form {S’ot iliustrated) 

"This is a fairly common type. It is roughly triangular in form, 
but the base is truncated. 

Penknife Point (Fig, 73A} 

This is identical with obliquely blunted blade. In this tooU 
type, the straight edge is formed by the primary flake edge, while 
the convex or the arched edge » blunted. Further the basal end 
is also obliquely truncated by steep chipping.' 

Within the last !0 years it has been found that the pen-knife 
blade figures prominently in the Chalcolithic Cultures of India. 

Tranit/erse Arrou'-hefid [Fig. 7f}) 

This twl-type belongs to the trapeze or trapezoid family,' 
Sometimes in literature on Indian rtueroliths a trapeze-like form 
has been described as a “tran-werse arrow-head A true transverse 
arrow-head is made on the section of a flake w'lth steeply blunted 
sides. It h aho sometimes called "Petit tranekei”. j.e. small' tranchet. 

TTaachet (Not illustrated) 

This is a term applied to tools of w'hJch the cutting edge is 
formed by the intersection or meeting of two or more flake scars. 
Thus in the case of (i) flake tools, before the flake is removed from 
the parent core, some flaking may have been done on the flaked 
surface; (ii) core tools, the edge may be renewed by a special blow 
struck transi'crscly at one comer of the extremity. 

Obliquely Blunted Point (Fig. 79) 

This tool type is cla-sscd among the non-gcometric group.' It 
is made on a narroxv flake by oblique secondary retouch to a point, 
In a majority of eases, the blunting is found to be on the left edge, 

Truncated Blade (Fig. 80) 

An obliquely pointed blade superficially resembles a parallel- 
sided blade, which is sometimes (a) obliquely truncated, and 


1. Ihid.f p. xxii. 

2. Ibtd.^ p, iw, 

3. p. EC. 
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{b) transversely truncated. In any form of tmneatjon, the blade may 
be split and not iTUantiomdly retouched laUr; whereas in tniciy 
obliquely blunted pointy the retouch must be there. 

This is a rare type and belongs to the geometric group and 
may have developed from any one of the above types. Among 
the se\'cral varieties^ Clark distinguishes two typra.: 

(i) a narrow rhomboidaJ form with chipping on three or more 
sides^ 

(ii) with the tail or Lower end thickened. 

HoUow*based Point (Fig. Bl) 

These are tools in which at least a part of one side is steeply 
blunted and secondly the base is deliberately made hollow or 
ccaicave by retouch- Two main forms are distinguished: 

(i) Symmetric 

(ii) Asymmetric 



si. Symnieliic 


Hollow-Abased 

Ijl 


d 


The syinmctric is so c^cd because it has a rq^lar form like 
a triangle, fFig. 81 , a-rf) while the other resembles the obliquely 
blunted point in having one side straight, the other oblique and 
the base hollow or concave. (Fig. 81 , e-;). The fcamer is regarded 
“more primitive*'. This form is very rare in India. 


Fig. BL AiymmctHc 



Hollvw-baf<d Point 

I :! 


/ 


h 


In both the main types, an evolutionary- series may be worked 
out. Further, it is also noticed that in some the concave or hollow 
base is made by secondary retouch from the upper surface, while 
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in oihers it is from tiic under surface, x^gain the blunting on tkc 
side may be partial or fulL 

Core TTirnming (Fig- S2) 

This is a by-product which results whcrcv'cr a Jong or short 
fluted corCj from which shallow longitudinal (lengthwise) flakes have 
been removed^ is not capable of yielding any more flakes. It bceomes 
more and more conical. So such a core has to be prepared afrcitL 



Fjf. 82. -Coct: Triinmififf I : I 


This 1 $ done by giving a blow a quarter or half an inch above 
(that the platform). Thus a dIsc-like thickish flake was removed 
from the above core. This is called ^^core-trimmJng^'. Its under¬ 
surface is the primary flake surface^ while the upper b conical or 
convex with a battered keel. Thus it will have a triangular or 
plano-convex section.- 

AJkro^burin (Figs* 83-84) 

* Thb is one of the most conlrovenial or dbputed tool types in 

the microlithic industry. For^ while some scholai^ regard it (ij as 
the result of an accident while uhn^ a piercing tool like an awi or 
a drill or a pointp (ii) others think that it is a by-product which 
results while making a trapeze from a doubie-notebed bladCi (Fig. 
83) and (iii) a third group rc^rds it as a definite tool-type t^ing 
prepared by a definite blow^ The question was billy discussed by 
J. G. D. Clark, some 30 yeai^ ago but ance then no additional 
facts hav'^e been adduced for any of the theories. 

The micro-burin b sometimes regarded as a special form of 
a burin on a pointed blade {burin suf lame uppoinUe), Iis special 

t PPSEA., iV, Nw. 6-7 and CcAna, eh., pp. dx-nd*. 
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feature is that it has a burin-like facet, 
;is the Hake surface, and a notch from 
opposite side of tlie flake struck. (Fig. 84) 


almost in the same pfanc 
the under surface on the 


In simple words, the micro-burin b a flake or blade in which 
one side of the pointed end is the result ol a vertical blow or action 
as in a true bunn, whereas the other side b made bv deliberate 
notch And the mam point of contention U about the former 
whether it is accidental or intentional or a natural result of flakine 
for a particiiJar purpose. * 


2 




Uoublc-mMUrbed 

Bladt I ; I 


^ iff- Micro-blarin 
I : I 

Whatcv'cr it is, “micro-burin*' W'as regarded at one time as a 
cbaractcristJc feature of certain Mesolithic cultures in Western 
..urope, like the Tardenobian of France, It occurs also, though 
rarely, in the Indi^ microlitbic industries, but Its catact chronolpmcai 
.md cultural significance, if any, remains to be ascertained. 

Scrapers 

The next important group b formed by various kinds of 
scrapers. 

So far M objective or purely geometrical names have been 
devised for these. Hence the literature on the subject abounds in 
such terms as “nose” scraper, “beak” semper, “keel'* scraper 
hollow and concave” scraper etc. Very often, as in the last, the same 
form IS meant by both the names. In thb wdter of confusion created 
by a variety of terms, only a few basic forms are described. The 
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main ciiipiiasLs Ls laid on the position and nature of the secondary 
retouch. 

Side Scraper (Fig. 85 ) 

Thus is a totil usually made on a thin or thiclt flatr, but 
occasionaUy on the core itsdf; the working edge is on the lateral 
or longer side, while the opposite side may be naturally thick and 
Fig. 83 . suitable for hand-hold or hafting, or it is intentionally prepared for 

Side ScrtpcT J : I ^his purpose. The retouch is normally from the upper surface, but 
m.ay lie from the under as well. 



find Scraper (Fig 86 ) 

ft is a tool in which the shorter side is retouched thus furming 
the working or business end. 

Steep Ended Scraper (Fig. 87) 

It is really an Lnd Scraper , the irtain cniphasis being paid 
F«. tA. its at the base is retouched 

eS Scnpei 1 : 1 for USC. 




Halloit’ or Concave Scraper (Fig, 88 ) 

I’his may be on a thin or thick flake or rarely on the core 
itself; the disUnciivc feature » that one or two sides of the specimen 
are hollowed out by remming a large flake or these arc naturally 
so, and then are further retouched. 



Fig. 89. 

Convex Scraper i 1 1 


Convex Scrape/ i Fig. 89) 

.\s opposed to the concavc- 
sidfd scraper, the side in thii kind 
of scraper is slightly rounded or 
convex, and further retouched. 
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Tools of the Neolithic (or New Sloue) Age 
Grinding and Potishiag 

In all the methods of flaking so far described, the finished 
tt«ls, though shapely and showing gradual improvement, had their 
surfaces comparatively coatsc and uneven, being manufactured 
only by one technique, vi^. flaking or chipping. If wc were to take 
an analogy from our modem life, such coarse-surfaced tools or piece 
of furniture would .be popularly described as “unpolished" or not 
smooth, exactly describes the new technique which appears 

at a certain stage in the evolution of the Stone Age tools. The 
pmecsscs by which the surfaces were smoothed and sometimes made 
glistening so as to reflect light are called “grinding and polishing". 
It is not known where exactly and how they were invented. 

CooHLAN* has postulated several stages. According to him , it 
might have de^'clopcd from a palaeolithic sharp-edged scraper. .A 
lighter variety of a ground axe is already associated with the 
.Solutrean and other Upper Palaeolithic cultures of Western Europe, 
whereas in the Danish kitchen middens a rounded pebble has been 
converted into an axe wdth minimum of grinding. 

There is no doubt that Its origin is intimately related to the 
raw' material and a forested cnvLronnient. Very fine-grained igneous 
locks-^uch as dyke basalt, dolcritc and cpidloritc (greenstone)— 
were preferred to the former quartzite and flint. Though there 
are iastances when metamorj^Ic rocks such as quartzite, schist and 
gnci&, as also softer rocks like sandstone and limestone are used. 
Jasper and chert were out of the question because it was difficult 
to get laigc blocks of these rocks, though these might also be 
employed very occasion ally. Hence man preferred to stay near places 
where dykes of basalt etc, were available. The availability of raw 
material was always the prime consideration. Here too very rardy 
an attempt was made to quarry the material directly from the dyke* 

Usually most suitable nodules and pebbles and chips were 
chosen so tiMi without much effort a sharp-edged tool, or a thick- 
>idcd axe with a bev'dlcd or sloping edge of the requisite size and 
shape could be produced. .\s Fpote had long ago observed speclntens 
of rough material were sought, which were so shaped by the 
existence of jmnt planes as to approximate to the forms the people 
desired to produce. It is therefore possible that the availability of 
suitable raw material gav-e rise to “factory" sites from which the 
finished tools were exported. Grand Pressigny in France, and Bdlarv 
in .Andhra-Karnat ak are some of the most wdl-known N^thic 
I. CwHLAH, H. H„ '‘Evalytion of tbe Axr”, JRAL, LXXIll. p. 34 ff. 


78 





factolicSi. Trade with distant regions can be traced to this ptiiod. 
[t IS therefore possible lo group the Neolithic tools in India accordirtg 
to the rsiw material. There are two main groups: (1) South-Eastern 
and {2) Eastern. Ln the former, the most common material is dolcrite, 
basalt and archean schist^ and occasionally gnebs, diorite, and 
porphyritjc trap. In the latter, which comprises the whole of Assam, 
six sub-groups are recognized. From west to north-east in the Garo 
Hills which form a part of the Shillong plateau and the adjoining 
Brahmaputra Valley* the material is mainly sandstone^ but in the 
former^ at times black basalt^ limestone and chert arc found to be 
used. In the Cachar Hills dolcrite and a kind of clayey material ^ 
whereas further up in the Naga Hill^, the material b a greenish 
variety of gneiss and doleritc and to a small e?ttent jadejte. The latter 
m Ihc main material in Sadiya Frontier Zone bordering Yunnan 
Province of China. In Bihar and Orissa areas which form a part of 
the Chota Nagpur plateau the material is usually ol igneous origin. 

Grinding 

When the original pebble or nodule b of a soft material, like 
sandstone, and its shape very much resembles the tool man wanted 

to fashion, not much 
further work ncccs- 

sar>\ The pebble or nodule 
was carefully ground to 
have smooth siirfacoi and 
a sharp cutting edge. This 
was the most essential fea¬ 
ture of the group of tools 
formed by the axe, adze, 
wedge and chisel. 

But in all other cases, 
the tool goes through three 
or four processes or stages/ 
before it finally appear? 
as a finished ground or 
polished took 

Fi^n 90 . Pivpjmiian Ground hkjC, lit I l 2 

1. See AlItGITIK^ F. R., “The: NeditiiiE: Sicne Induiuy of the North 
Km^uk Re^kpii'", BSOAS., V&L XIX, J 957, pp. 321-35. 

2. Aiaciiis 'Tildib^ £3(cav£bliDiu“ Pradesk GovtrKmtnt Arcfmro- 

ItifgUai SffiiffM Vj (Hydcfiibail 196<{3) p. &6, poitulztaj iht followi ng 

I. Frinoary—rough to block out the tool, 

li. Secondary—hue taking to ir^gtiLuise the form atid sharpen the cdfff. 

ill. PecJsinj? or hammrr drEfiain;^. 

iv. Edw tfiindifig. 

V, O-rriJI {{Tinding. 
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First Stage ^Fig. 90) 

Second Stage (Fig. 9] ) 

form has naturally many unwen surfaws^ 

■« ncT r.^a'd t ‘.uLmt",* rL'.'"’' "‘‘f" 

surface. This is technically called “peeking’’ ft] h' 

hammering). 4 ihT 

cyliiidncal nr dL<cnid hand hammer. ’ ^ ^ 









Fig. 92. Grinding Bc3Jar>', Siau. 





fig. 9^. 


CcinVcrx-irdj^Etl Slone toofc v^^lh j 
Diatr Hoah^ng^ihdd. *\1,P, 


pri*parcd Eang 


&> 
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B?. W- Thiid stage. Pointwl 

biiltaMVrith t)n* edge griMind 1 :2 


TAtVrf Slage 

Now the tool is ready for grinding. For this large concave 
or basin-shaped boulders’ {Fig. 92-93) or stones are chosen and 
with the help of sand or similar coarse material and a little water 
serving as abrasive, the tool is moved up and dow'n in the groove. 
The smooth surfaces on the available tool as well as the grooved 
boulders definitiy mdicate that at a time only a nnafl ptjrtion o/ 
iAe toot was ground. This was usually the edge portion, 
(Fig, 94) 

This Ls a timc-cotisummg process and it has been reported 
that the primitives in New Guinea took nearly three months to 
produce (a fully?) ground or polished tool. The process b 
exactly as today when a barber or a smith wants to sharpen 
the edge of a razor or any other sted tool. Only he works for 
a minute or so, while the grinding of a stone axe takes a longer 
time. The details are as under: 


\ 

V 


I 



“ft takes almost three montlw of constant toil to make 
a good stone axe, and another week to make a complete 
stock and handle for it. Day after day, one of those old- 
time craftsmen will sit by a puddle of water, grinding the 
stone upon a big, wdl-worn sandstone. The blade scrapes 
forward, turns slightly in the grinder’s hand, clacks against 
the stone, then scrapes back its other edge with hollow, 
grating sound”. 

Consequently in any coUection one finds only a few fuUy 
ground tools. (Sec p. 106) 

Fourth Stage: Polishing (Fig. 95) 

Usually many writers recognize only the first three stages. 
Polishing is not regarded as a separate stngCs nor arc the tools 
called by thus term. But, the writer thinks wx have got to provide a 
term for distinguishing highly ground tools with shining 
surfaces or surfaces which reflect light from tools which have 
undergone only limited grinding. Nontiaily, m our daily 


1 Fovre, ett., pp. 117 anil 129, dtw two such pqliihiii^ arop™ do 
K appjarolU hiU in Paitikonda wluij and on a low «ckr hill at 
Poollvooda in Kumool Dirtrici. One I< ilitutrated hr SuBaAHAO tiym 
Saueankatlu- (Fiij. 92) Thr writfr liw nnt at Bilgi Ptlha in Dharvar Dptnet. 
AtXCBis cites fomr fnmi Ralchut. A portahic otirc wat found ty hua at 


Sau^ankallu. 

•Thoreai G*i.laju>, "'New Guiuta’i- .... Slone A({r Man'', in Fstiaiml 

Gft>£f«pkic, cm (1953), pp. 466.87. 
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life we call objects — shoes, pottery or brass as “polished^** 
This is due no doubt lo (i) intense rubbing, and (ii) applica- 
lion of such material as "^polish”—any kind of grease or oily 
substance — over the smoother surfaces prior to the final 
rubbing. We do not know whether such a thing was used in 
the preparation of tools with shining surface. But a temi 
like “polishing ' alone conveys the meaning or the full significance 
of such a product and hence its retention . Normal I y,, however, 
for describing the industry the term “Grinding'" or ^‘Ground 
Stone Industry'"" is sufficient and appropriate. 



Fiy. 95. 4ih s^a^e^ FuU.y gniuTid or polished axe wlih a cemer broken 

Tool lypes 

The tools of most common occurrence in the Ground Stone 
Industry are: 

(1) Celts or ajceSj with (a) pointed^ (b) square or rectangular 
and {c) rounded butti and bevelled edges; 

(ii) Chisels with (a) square or (b) rectangular or (e) rounded 
section. 

(iii) .^cbe. 

(iv) Fabricators or small cylindrical punches. 

(v) Hamniei'sionc (a) round (b) squarish (e) plano¬ 
convex. 

{y\) Ruhljer Stones and Saddle Querns. 

/vil) Ring Stonesj, round, but at times rectangular. 
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All these Slone tools not only Indicate the new techniques of 
preparation of the tool, but the new mode of life of the man who 
made them, for we certainly know that the axes, adscs, and the 
ring“Stones were hafted In various ways. And with their help man 
took the Bret step in agriculture, carpentry, mining and quarrying, 
The axe, adze and chisel were primarily used on timber. Their 
origin, it is rightly bdie\'cd, must have been in a forested region 
which need not have been only one, but two or several. These have 
been discussed at sonic length by CoGULAS ^ Thus not only these 
tools are the direct forenumcre or prototyps of our metal tools, but 
they paved the way for the next stage of man’s material advance, 
vh, metallurg)'. 


Celt or Crotind or Polished Axe (Fig. 95A) 

The first name, celt, is believed to be founded on a fabe reading 
in a vulgato (popular reading} and w'as applied to a stone, bronze 
or iron chisel-cndtd prehistoric implement, while the two latter 




Fign 9SA* PoinEcd butt 
Fully ground 
or Polilhed 
Axe 1 :2 



Fig. Rmlaikgul^ Bull 
Ground Axe I ; 2 


indicate iu external apparance. A ground stone axe is roughly 
triangular in form, though the exact shap varies, It being broad or 

1. GoonuWj f>P‘ riK. p. 3H* 


83 











aarrow, and square or elongated. In an axe the two broader surfaces 
' the upper and the under—meet itj a gentle or rarely oblique slope 
to form the cutting edge. The two lateral sides are thick (square, 
or rounded) or also sloping and intersecting at the broad base, llie 
butt-end is pointed, rounded or even square or r€ctangular« 
(Fig. 96), Thus for a proper understanding of the ground stone axe 
lypCi If is necessary to know its cross-section at the in the 

centre and the edge. It is generally fairly thick. For thb thickness 
GAtLARD^ offers a very sensible explanation. It made it possible to 
stnke the log of wood very forcibly without getting it stuck in 
the wood. Generally, the grinding or polishing is found on the broad 
cutting edge, at times on the body, and very* rardy all over the 
surfaces. Such fuUy ground or polished axes arc few, and are 
regarded more as precious possessions for ceremonial purposes rather 
than tools. 

Whatever be the exact purpose"' of snch toob. the one 
charactciistic feature of a ground axe is that it was halted in such 
a way that the cutting edge was parallel to the handle. (Figs. 125- 
127). This distinguish^ it from the adze. Polished Stone Axe can 
with speed and ease split a casurina log over a foot in diameter. The 
thickness of the blade made it possible to strike the log very force¬ 
fully without getting it stuck in the wood. .And even after such a use 
the blade was razor-keen. Similar obscrAation of Evans has been 
eiiod by CoGHLAN, An oak tree eight inches in diameter could be 
cut down without injury to the blade. 

Adze (Fig. 97) 

.\n adze is a thinnish, iriangular piece, made nonnally on a 
flake. It is flat on one surface, while the other is slightly convex 
and meets at the edge; the section ts planoconvex and the edge 
bevelled. The bevclirng might in some cases be done fmm both the 
surfaecs- 


As adze k essentially a carpenter’s tool, (though it is said to be 
u.sed for agricultural purposes also) meant for smoothing and 
bevelling irregular surfaces of wood. Hence it is halted in such 
a way that the cutting edge k transverse; that is, at right angles to the 
handle. (Fig. 128). As a rule, it is the bevelled csdgc svhich k ground 


1. CALtjTO, cit., pp. 

pvtn^tc?HUitcd that 
hi^d. ^ ihS. ^ ^ ibr «tgc of ,bc 

a. CociiLAS. JRAI.. LXxni, p. SO. 




(on the inner face only) while the 
entire outer face b slightly rounded.* 
The earliest halted specimen was 
found at Arpachiyah* in Iraq. 


Fig- 97. AiJse \ i. I 


Chisel (Figs. 98-99) 

Like anv metal chisel, of which it b an exact prototype, a sicmc 
chisel Is a small, narrow, cylindrical or rectangular piece, with two 
of its smoother sides tapering half way down the edge to form a 
broad edge. This as well as the adze ^^are applied to the timber 
so that the edge cuts the timber on a wide front across the fibre of 
the wood”.* 

( 

I-'igi. 9B.99. Clibett with iquare and circular leetieiu iri 

Ring-Stones 100) 

These arc comparatively thick, small, round or rectangular 
stones with their surfaces smoothed by peeking and grinding, having 
a central hole, about half-an-inch or even an inch in diameter, bored 



2 . 

i. 


?>. ^ /iBij, Vol, II, 
Skinncr, jlRtiflMtiy, Vvl. XXH, p. ItOS. 




from both ihc surfaces. Thus in section thb 
hole resembles the ancient hour glas^s, broad at 
the top, and narrow in the cenirc> 

I’he side of the stone is generally convex 
or roundedj but in Eastern India and China 
stones with highly polished., and l>evcllcd 
surfaces arc notiecdK Such ring-stones seem to 
have been used as weights for digging sticks, 
and are thus suggestive of primitive agriculLurc. 
Bui it is possible that they also served a^ mace- 
heads^ examples of which arc available from a 
number of Chalcolithic sit^ in Wesitem Asia 
and India. 



Fig. iOO. Rlng-flionc or Mxcc-litail 1:2 


Fabrk^toTs (Fi|g. 101) 


Xhi^ term was first used by Robert Bruce Foote to describe 
a srtftill, roughly cylindrical t)'pc of hammerstonc w'ith blunt ends. 
These arc often bruised mdkating that the tool was used as a punch h 
h is bdieved to have been used as a punch for dressing axes and 
similar ground tools. The tool is also called cylindrical hand- 
hammer or a flaking tool 

Saddle Querns or MtU-stones (Fig. 102) 

It is at this period partjciilarly that comparatively large, 
roughly sq^uarc or rectangular stone slabs with flattish or concave 
surfaces begin to appear along with ground stone tools in habita¬ 
tion deposit^. Since the flat surfaces have tiecn ??moothcd and/or 




Fig. 101. FabriE^lUT U2 


Fug. LD2. Saddle Quem or Mill-stooe j ;4 
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hoUoweci by use, these have been interpreted as stone slabs which 
were eitipbycd by man for crushing and grinding or nulling grain 
which was intenrionally grown or collected wild* Such mill-stones 
were called “cwcom” in Old English and since these stones also 
resembled riding saddles, they arc called in archaeological literature 
“Saddle 

Three types may be distinguished: 

(a) Quem with a circular grinding surface, brought about by 
round, ball-litc hammerstones or mvdlcrs; 

(b) Querns showing up-and-down grinding surface with plano¬ 
convex mulkis (Fig* 103). This might have been 
originally a flat-surfaced quern with a rounded bottom* 

(Pig. 104). 

(c) Querns exhibiting both these features. 

MuUers (Figs. 103-105), 

These are stone tools used for grinding grain as well as other 
material like pepper etc. They are in use all over India even today. 
But we can dcflnitdy see a kind of change and evolution in the 
type u*sed, which secnis to correspond with the changing habits and 
dirt of men* 



Fi;* JD4. Fbttbb t^icm I :4 

While during the earliest period and for a long time to come, 
man seems to have used only natural pebbles for grinding purposes, 
we have undoubted evidence that from the time he began to 
cultivate ccieals and pound them into some kind of flour, an 
attempt was made to select stones suitable to his needs and also to 
“treat” them before using. With these the grain was crushed on a 
quem (described above) and a kind of flour prepared. 




According to the shape and surface treatment of the mullcr, 
several t\pcs and sub-typ^ may be had. 

(a) Round ball-likc mulkr, with surfaces *'pecked'^ or 
roughened for giinding* 

(b) Round, but having two surfaces flattened or naturally 
flat, 

(c) Plano-convex muUers^ having one surface flat and the 
other convex or slightly rounded, (Figs, 103-105), 



105. Bictinv« Nfulkr I ; 2 


(d) Cylindrical muUcrfi. 

(e) Cylindrical muJlers thicker at the two ends^ and thinner 
for the most part due to use and the shape of the quentt 
ihe latter being smaller than the muller. 




Types (a), (b) and (c) occur prominently in the Neolithic 
and Chalcolithic or early agricukural communities, whereas types 
(d) and (e) characterize the Iron Age. 


Fig. IDS, Slwnitdeml lool liZ 


Skoidderi^d Tool (fig. 106) 


\Vhilc the ground stone tools described above 
occur almost all over India, there Is a class of tools^ 
the distribution of which h primarily confined to 
South-East /\sia, Burma and Eastern India. This 
tool is called Shouldered I'oor',. Its chief feature 
being the prolongation of the butt-end into a tenon 
to provide a suitable half. In some instances the 
tenon and the body are square, and the right angle 
betsveen tliem is sharply cut or satved by a wire-like 
“instrument', probably a metal one. 
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Functions: Stone Age Tools 

I- 

While describing the various charactcrbdng the Early, 

Middle, and Late Stone Ages as ^eJl as the NcoUthic, the function 
which a tool was supposed to perform was more or less hinted at 
or taken into consideratioa. This question may now be discussed 
in greater detail, a$ far as the data at our disposal permit. 


The nature of the data or information varies from period to 
period. For the Early Stone Age we have no evidence at all. For 
this period of man’s life is very far removed from our times, so much 
so that even some of the most primitive tribes in Africa, the 
Andaman Islands, Tasmania, Australia, New Zealand and New 
Guinea arc not known to manufacture stone tooU exactly tike the 
handaxes and cleavers. Comparative ethnography is thus not of much 
help in understanding the probable or exact function of the tool 
falling within the Early Stone Age. 


We have got to fall back upon the form or shape of the tool, 
noting in particular the form and position of the cutting edge or 
the point for piercing etc. and its relation to what has been called 
the butt end or the end from which the tool was hdd either in 
the hand or halted In a handle. 


Robert Bruce Foote^ with his characteristic foresight had 
already taken these factors into consideration and grouped the toots 
according to their .shape and function into: 


1, Pointed Oval 

2. Oval 

' 3. Square-edged (Madras typo) 

4, OHlique-edged (Guillotine sub-type) 


Spears 

Digging tools 
Circular implement* 

Choppers 


5. Narrow type 

6. Broad-based type 

7. Pointed with thick pebble butts. 

&. Huriing stones with sharp edges all 
round 

9. Pointed oval with sharp edge on one 
side. 


1, Notrt 00 thrir Apei, ind Dbtiihuticjii, 1916, p, 9, 



Scrapers 

10. 

Knives 

11. 

Cores 

12. 

Hammcrstoncs 

13. 


The qu^tioD whether these early Palaeolithie tools were halted 
or not had drawn the attention of some of the earliest discoverers 
of these tools. 

Boucher dePzRTHE^ thought that some (tools) were halted and 
some not, while G, dc Mortillet* thought that all were hafted, while 
a third scholar held that none were halted. Without going into 
farther inquiry about the earlier views^ it will be shown in the 
sequel that Boucher dc Perthes as well as Foote were right in their 
views. Foam had further cited spear-like forms from England^, France ^ 
and elsewhere and even shown with the help of Illustrations how 
a spear-head-ilke stone tool could be hafted in a wood or bamboo 
shaft.* 

But since these scholars wrote, we have obtained more 
nddcncc about the c^nlution or development of the various tool 
types within the Early Stone Age^ particularly at Olduvai in East 
Africa/ Briefly the pebble tools, called choppers, are the earliest^ 
These are followed by heavy pebble-butted, keeled, pointed 
handaxes. The latter gradually become finer, thinner and more 
symmetricai having art edge around the periphery. The finest of 
these are the pvatj^ apd^aze_mik£i^ally.mad e on fl ak^, whether it ^ 
be in India, South, East or North Africa or Western Europe. Often 
this handaxc is further pointed on both the ends, or on one end 
it has a broad cleavcr-edge, or a chlscMikc edge, whereas the other 
end is pointed. 

If we now examine these forms, the conclusion is inescapable 
that man had gradually begun to haft his tools and also to manufac¬ 
ture specialized forms for different purposes. Though we have m 
full data, the foUow^Lng stages may be postulated. 

L c^hiqw et anitdilumtnnjff, ii, 1^57, ili, 1864, p. 74, cited 

by SoLLAfl, W. J.f And^nt HitnUrt^ 1924^ pp, 113, In. 2. 

2. L£ Fr€*kisionqu^, 1885, p. 142, died by SoiJUs^ r^id. 

3. Foorm, eg. ctf., p. 173 (Here Fig. 114), 

4. LeaRev, OlAuvai Cofge^ pp. 3440 j 41-72J 73-S6t B7-128. In none of 

the tCNQli fr^im t-3, one «in cite a IddI which cculd 

been halted id a withy or »ine txa haft. Btit in 8^ and 9-IE we have 

rpinpwitivcly thin eymmeuical handuxei add clitAvm wiih pointed^ fuUy 

butt itiK^ 50, pr J26)* which would nccmLtatc a halL 


dO 



107 : HAEidaxe 


lOB i 




Fig. m i CutdnB Fig 110 : BoHftg 

Illuitrate the uie of early hmid lae u an all parpoK tool 1 :2 

Function 


Fig*. I07-J10. 

L Eth of all purpose hand^ods. 


Like choppers and chopping 
tools and early handaxes 
made on pebbles, pebble- 
halves and large flakes. 


IL (a) specidi- 

zation. Early, heavy, 
pebble-butted handaxes 


up edible roots, grub¬ 
bers and the like, (well- 
expressed in Sanskrit as 
^eznda-mu/a) that is, vege¬ 
tables like potatoes, radish, 
A^’hich grow underground; 
also perhaps used as mattocks 
for cutting up and smashing 
an ambushed animal. 


f 


(b) Era nf incipient specif- 
zation. Bc&dcs the 
heavy, pebble-butted 
handaxes^ mere pointed 
and syminctTical shapes 
appeared. 

(t) Em of indpi^ni ipecisii- 
z^tian. Though the old 
forms continue, fully 
flaked handaxes now 
appear though with 
comparatively heavy 
butts, and welUfornicd 
pointed ends. 

> 

III. Em of speddizothn^ Various 
types of handaxes, cleavers 
and scrapers (See p. 107). 

(a) Heavy or medium butted, 
pointed hand axes 

(b) Ovates, and fully worked 
handaxes, with edge alh 
rounds Some of the ovates 
are so thin and small that 
they could hardly have 
been useful for digging. 
These w^ould break in no 
time. Hence hurling or 
throwing either by the 
naked hand or with the 
help of a thrower is the 
most probable use. Some 
of these have a deliberately 
made Vaist* or notches on 
the two lateral sides. 
Though no examples from 
India are known to the 
writer, notched Middle 
Acbeulian ovatca and 


The^ might have been used 
for similar grubbing purpcfses 
and cutting up animah and 
dressing their skins etc. 


These could have served as 
spear-heads and be hafted in 
wood or bamboo. (Sec Fig. 
115 ) 


Spear-hcadSp various types, 
according to shapes. 

Disc or disedike purposes, 
for hurling against an enemy, 
(human or animal). 


f 


J 
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similar early Lcvdloia 
flakes have been reported 
from Warsash^ Hampshire 
{EDgland) and Montiercs 
(France) respectively^ 
(Figs, 111412]. 




Fig. ill. Le^'sUeib with a 

'*w3SsC' irtm MonikCTTS^ Ffsunff 


(c) Clcaver-cum-handaxe 


(d) Ckaverp varioiis forms. In 
many a cleaver, the longer 
sides are trimmed from both 
surfaces, which definitely 
indicates that such cleavers 

1. BusiitrTT, M. C., pA™io?f, T* 
falaeoKtlile liaduitriei new Waruah^^ I 
1-2 ind 1. 


[r ] 12. Middli; Achculian Himlaxc 

Ji a Iran Eii|Idmd 

Axe-ciim-pick| precursor of 
iron or bronze fomii for 
cutting, digging etc. 

Primarily cutting or choppingp 
From ihc fact that very 
rarely the edge is battered, 
it is more probable that these 
were used, as Desmond 

r.p ind MoGRiDOe, Q- **The Lower 
Vol. V (19S&), p. 39 fT. Fiff. 6, 







wwc haftrd. A topical Clark has said, for cutting 
example from Lalitpur, up animals. 

Central India Is illustrated 
(Fig. 113). 



Fig. J J3, Cleaver with trained iklci and butt far hafting fhim LaUtpur 1:2 

(c) Scrapers. These are usu- For dressing the skins of 

ally large and with a natural animals and smoothing tree 

hand-hold on one side. trunks etc. as also for skin¬ 

ning the game. Used in the 
bare hand. 

Thus we sec that quite early in the Early Stone Age, man 
had begun to fashion tools and weapons for various purposes, and 
some of these hke Ilia, Illb, IIIc and Hid were most probably 
halted. This halting might have been done as shown separately. 

Unlike the tools of the Early Stone Age, the Middle Stone Age 
tools (and weapons) resemble so much in size and shape and even in 
the technique of their preparation those still used by aboriginal 
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iribo in Australia and parts of Africa that we insdnctivdy turn 
to these countries to have some undcistanding of the way of life 
of the prehistoric man, particularly in semi-tropcal and tropical 
countries like India and Africa, Even in Australia Carbon-14 dates 
have now shown that tools in some of these areas would go back 
to at least 5000 years. Early writers, like Sollas. have already made 
some me of thU evidence for illustrating their works. In addition 
some recent data is here cited. In Africa and in Aiisiralia, as well 
as in Europe, regional specialization has been noticed. However, 
the extent to which such regional specialwation was practised in 
India, will take a considerable time for us to understand. At present 
not much difference Is seen (except in size) between the Mid^c 
Stone Age tools of different regions. In fact some foreign scholars like 
j Professor Desmond Clark who have seen these tools think that these 

are unspecialized and probably there were others for specific purposes 
in wood and bone. 

This point is well illustrated by the two recent discoveries. 
Dr. Donald F. Thompson* of the University of Melbourne, noticed 
that the Bindibu, a tribe of aborigines living in the Great 
Sandy Desert on the borders of Western Australia, lived almost 
if exactly as their Stone Age ancestors did. They had not met any 

Europeans so far. These people employed spinifex tussocks as wind- 
breaks and the hard wood of the accasias and eucalyptus to make 
their siiriplc tools and their barks to make rope. They also made stone 
scrapers and adzes and used a big flat miUstone, with a sinallcr 
lop stone above for the preparation of vegetable food, .-Vnd these 
tools which were bdic%ed not to be very- old, have been found 
A recently in deposits which Carbon-14 determinations have shown 

to be at least 5000 years old.® 

So also in the New W’orid, in far off Brazil, the kit of Syc 
Indians* consisted of chisels of animal teeth, petrified wood for 
sharpening arrows, rough leaves for sanding new wooden disks, 
monkey bones and candil spines of the fresh-water string ray for 
making arrow points and strips of inner bark for arro^v tics. 

While the so-called scrapers might have been used for 
various purposes, one tool-type needs a discussion. These are 
points Of pointed tod-s. .Are all these or some of them arrow-heads? 

1. ILN.^ Becenibcjr Sg 19£1, ppr 1012-15, 

2 . FPS., 1961 . 

3. Ca^&raphk^ Jarmarr 1962, p, 118, 
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These arc quite small and cannot be used in the naked band. 
Secondly, a few of these arc so symmetrically iriangular with a 
mid-ridge and sides tapering into a point that the obvious inference 
would be that these were used as arrow-heads, the larger amongst 
them as javclin-or spear^heads. This is further supported by the 
fart that in a few cases, definite attempt has been made to haft 
the specimen, cither by chipping off the upper or the lower surface 
at the butt end, or producing an incipient ilbfonncd tang. Such crude 
tangs are found e\'en in specimens which may be regarded as 
scrapers. 

Outside India, indubitable evidence of arrow — ^javcUne—or 
spear-head is supplied by' the beautiful bifaciai tanged examples from 
North Africa, known after the type site Sir-i!-A ter as Aterian, the 
Grnvettian of the Western and the Solutrian of the Eastern and 
North-Western Europe and Sontb-Eastem Spain'. However, no bows 
or arrows of an earlier Palaeolithic period have been found, either 
because these were non-existent nr have not survived. Hence the 
exact function of these small points remains uncertain. 


It should be mentioned that fine arrow-shafts from Stillmoor, ^ 

near Ahrensburg clearly “show that the late glacial hunters of 
Schlesvrig-Holstein were using bows in the f)th millermium B.c.' 

These were probably Long-bows. Wooden arrow-shafts of Mesolithic 
age in Europe have also been found, whereas archers with long bows 
and arrows have been depicted on rock-paintings of Eastern Spain. 

These belong to early non-glacial times. iTie story of bows is then 

continued in Neolithic times, of ■which only recently two remains f 

of long bows of yew trunks (when complete about 5 ft. 2 inches 

and 8 ft. 3 inches, respectively) were accidently unearthed in 

Somerset, England. On various evidences, these can be dated to 

about 2700 B.C.* 

Though in none of the above-mentioned four regions a fully ' 

halted arrow or javelin or spear is yet found, still the user® are 
regarded as the earliest Palaeolithic hunters with the bow and an 
arrow. In India, this claim can well be made by the Middle Stone 
.Age man, whatc^'c^ be his dale and likely relat] 9 >nship with that 
of .Africa. For among his stone relics we do find, as mentbned above, 
examples which have to be regarded as arrow—javdinc—or spear- 

1, S«e-CaKtn-THOUFSON in JRAt., Vvl. LXXVT, pp, 89 and 115 , , 

2. Febmarj' l(J, 1962, mi, 219-21. 
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hcad^,^ though these are much citidcr than the Airican and European 
specimens. 

In the succeeding age, the Late Stone Age, the various typ« 
of microliths were admittedly used as compound tools, still their 
exact use or the method of hafting eludes us. A few examples will 
make this clear. 


These and similar ones went to make up a sickle blade, as 
actual specimens in bone, wood and clay from Egypt, Iraq, Iran 
and Turkey prove (Figs. 120, 124). 



Fig. JU. 

Spw-bud type 
hAfted in 
A bamboo pc^ 1 -3 


The following stages in the methods of hafting or the evolutinn 
of the modem types of tools and weapons can be visuaJiaed, These 
almost synchronize with the main stages of man's development. 

Spear-head type Handaxc 


AfeikodJ of hafting 

As dscribed by Foote, a bamboo pole of a suitable siae could 
be selected, then cut off at the head end, some three inches above 
one of the joints. This would provide a very good natural socket 
for the implcmcni to be inserted and then wedge in quite tight 
with wooden w-edges and then tied with a strong lashing round 
the base of the quartstite head to secure it still further. (Fig, 114). 

Where bamboos are not available, for instance in cold 
lemperate countries of ^Votem Europe, Toohl thought that such 
spear-shaped handaxes could have been inserted into a split long 
pole and lashed (Fig. 115). 

Though cordate or heart-shaped handaxes could also have been 
halted in the manner described above, Foote thought that spear¬ 
head type handaxes were most suitable. 

Cleaver of the type illustrated here (Fig. 113) could also be 
similarly hafted. The way its side and the U-shaped butt have 
been chipped could only have been meant to facilitate hafting 


The three or four recurring types of tools of the Middle Stone 
Age must also have been hafted in the manner here suggested. 






I 


{Figs* 116-117)* For they arc only smaller in size than the toob of 
the Early Stone Age, Otherwise except for a small inciple^i tang 
no other provision h made for hafting them- (Fig* 61). This tang¬ 
like portion, howcvcTj could either have been inserted in a silt cut 
out in a bone or wooden handle and then the whole firmly tied 

up with a fibre and further strengthened by the application of a * 

gum-Ukc mastic or inserted in a socketed handle of bone^ wood, 
bamboo or reed. 





/ 

-Si 


Tig. JIT. 


Fis- 115. 

Spur-bcad sudc hiRfft b m 
woodoi pote 1:2 


Fig. llfiL 

|4 

Fig. 1I6-U7* Hanbg II Mkidk Static Age Po^ 
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Since such a socJtctcd handle is not found in any of the Indian 
specimens current today, it b probable tlmt the otJ^ method of 
hafting, viz. tying the tool to the haft, might have been the only 
one prevalent in India, Of course, this was not a very effective way 
of lining ^ toot. 

Tliough no specific ev idence is available in India with regyd 
to the hafting of tooU and weapons during the Chalcolithic 
in India, particularly with regard to the numerous paraUd-sided 
blades, vet evidence is now forthcoming from the large collections 
from the excavations at Nevasa and Navdatoli that some at Ic^t of 
the points and cdge-scrapcrs had a finely worked tang (Fig. IHa). 
Most probably this must have been inserted m a suitable socketed 
type of baft, though for this belief we have no data, whatsoever. 

With the Neolithic there is not much difficulty. The vano^ 
tool types have been found, sometimes with thdr hafts, 

Mged ScrtKr ^ lakc-dwcilingi of Europe, though so far none such halt 

have confirmato^ evidence 

frem the methods of halting prevalent m pnmitivc tnb«. Scl«t 
example from both these arc iUustrated with, a view to bnng the 

Story up to date. 

We SiCAv TTius summariic the progres wbith miin achieved by 
discovering various techniques of improving bis stone toob through 
the Stone Ages- 

In the beginning it is believed on certain evidence from 
Makapansgat Valley caves ui South Africa that man used “ ^e, 
slashing tool, dagger, scraper, pounder, saw, npping bones ^d teeth 
and trunks of animak. These therefore may be called ready-made 
tools, before he himself began to make toob of stone, wood and 

bone. 

Man’s earliest tool, made by himself b called “pebble tool, 
later the “ handaxe”. U is described as an “all purpose twl , us^ 
for slicing, drilling, boring, scraping, chopping smd sawing Fi^. ^ 
1101 Thb stage lasted for some time. But as shown here (tigs. 111- 
IlS)! contrary to the generally ^cepted .^iruon, 

I little spccialKation in the preparation of the handaxes, and 
attempts^ haft them. These, however, did n^ affect the basic 
way of man's lift He remained a hunter and food-gatherer. 

In the next phase of man’s life we behold an important cj^ge. 
The tools became smaller. They are not many. But yet among the few 
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types, the thin pointed ones might indicate hunting with a bow and 
arrow, whereas the borers indicate a amilar activity on wood and 
leather and drilling. (Fig. J18). Likewise, the various scmpeis 
d^nitely indicate dressing of wooden handles as well as skins. 
(Fig* 119)* The few bladc-likc tools of this period might have been 
used for sUcing. This progress of man in India is wmewhat amiJar 
to that m Europe and Africa, .though he might not be their 
contemporary. 



^ades, which is the next stage, is not well known 
m India. On the analogy of similar tools from Europe and Africa, 
It may be inferred that he did prepare a sickle either of bone wood" 
or even clay handle (Figs. 120-121). (For this purpose the large 
rhinoceros nb bone from Langbnaj would have come very handy 
** shoulder Wade of this animal as an 

anvil) . TTic small tnangular points with or without mid-ridge might 
have served as arrow-heads and/or as barbs of harpoons (Fig. 124). 
But throughout these remained of a simple type, except for solitary 
specimens from Rajasthan. Penknife blades arc indeed the fore- 
ruoncts of our modem steel penknives. (Fig. 123) 

If man did manufacture a sickle with lunatea, trapeze etc 
then It may be inferred tliat man had begun to eke out his 

1. ZevNta F. E.. in AfAff. VqI, LII. 1«?, pp. IJS-SJ 
Z. JRAi, Val. LXXllt, p. 38. 
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livdihuod by prbnitivt agriculiurc, Hutitkig with the bo^v and 
arrciw was delinitdy there. 



Fig. 12 L (.liirv«d Shckie^Micrtiliihi in m. 
mrvnd iockjci I i 1 


Fiff, m. FtnkmTr BJjiik 
in fbHic a 
^^ted'bladod 
penknUf 1 :2 


120. RiipMf lEiade by nuHintldg mierclilktC b4aiin 
in ■ vywxii^n ihafl 


Figr 122. Saw nnd a mod^n 

Sieel Saw vdih a woodm 
bandJr J :2 


The last stage of the Stone Age is in fact the beginning ol a 
new stage of economic Independence^ and settled way of life. But 
here too wc do not witness that complexity or that dc^^dopment 
which one does In Western Asia and Western Europe. For the 
pdished or ground mcs and adzes were never haftod in a socketed 


'i 

(I 


4 

I 

4 



Fiff. 124 I ;aC 

Hupoan I 
nioutited wiiHl 
"Tnaaglei" | 
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handle pr inserted in an andcr sleeve nor were the former (handles) 
bored as in some Nonhem McsoUthic Cultures. Throughout India. 


Fig. 125, Pwitfid buti 
mm tulled 
in A 

liatirTTi: {aficr 
Curwai; hz 




wherever these axes wrere used, they must have been placed in a 
split w'ood haft and bound with a withy and further secured by 
some mastic (Figs. 127-128). Outside India, however, these axes 




Pig. 127^ ,\m Id w. ip^t wxiod h«fc 

and bound with cotd A : 2 


Figr J2S. Adse tied Ut i curved lu-F iftii- juyj 
Ushrd wilh II card 1 :2 

and adzes were often mounted in an antler slnrevc (Fig. 129) or thLs 
antler sleeve itself was further inserted in a handle with a hole or 
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in which a. hole was made (Fig. 126). Thus the prototype of a 
modem socketed type of an axe with a long han^c was prepare^ . 
The adaes were sometimes halted as shown here (rig, 128) just uy 
lashing on to the stump of a right-angled wooden shaft. This method 

Fiif. 129, StiMte Ajcc mmmicci in m anikt mIccws li2 




could not have been very effective. Grooved hammerstones must have 
been halted as illustrated htrt (Fig. 130)^ almost ^actly the 
axe was placed into a withy and secured with a string or natural 

strand. 



During the Metal Ages, tools and weapons continued to he 
halted in this primiuve way in India, though in Western Asia ^keted 
tools and weapon.^ had appeared by about 3,000 E.c, This lastexi 
until the dawn of historical period when fresh impetus was given 
by contacts with the Persians and the Greeks. These improved 
methods persisted for a long time, until the West again outstripped 
India first by introducing the guns, and then modern arms and 
mechanical appliances during the last ceniuiy . Thus greater and 
greater improvement is taking place so much so that most of the 
tools and weapons are now becoming automatic. Bui this is not 
the end. Tt is the divinization of the man himself. 











VI 


Tools and Raw Materials 


'Tools bear an intimate relationship with the raw 
^ten^, that IS vanous geological fomiatioijs. This is panicularJv 

u^» ltj:;'",.;?;;.’"'”" >■“ •« 

rnr^V'^ ^^onstrated by the distribution of the various 

'^u/T;5r\7 """ -- material oCS 

hu tariy ,Man preferred quartzite, one of the oldest 

baSt^ t^n S formation is covered by the masses of lava called 

hi^hrS' fu T" the latter material. But even 

here he chose finc-gramed material from dolerite, which occum 

^ mtn«,ve dykes m the basalt. This was formed fr^m irL Z^ 
outbursts from within the bowels of the earth, after the lava spS 

no™ rL n L" ^ honzontal lava beds. Compared with the 
Xlds v^coi h '^77 homogeneous, hard a^d heavy, amd 
Ltrn ^ mtcntionally broken Very 

oRen a,^ wou d find a large number of took Id their debS 

-W T r discovering Early 

Maharashtra. One such locality abjundini 
m IS sem at Gangapur at Nasik; another is near Nevasa. There 
must be another such dyke near the HathJ well locality at NeCasa. 

with mh''"' plateau, qu^rite reappears, occasionaUy 

^Ith other mateml such as quartz, fine sandstonTjasper and evei 
the mtractabJe gneiss. The best iastance of such a vaSd TateriS 

rire rLvaTvMd -Malaprafaha the classii 

la Central India, where again we hSve quartaite, sandstone etc 
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Al Lalitpur, man has preferred a fine-grained quamiiCj but he has 
turned out equally fine look of a relatively coarse Bunddkhand- 
granite (or gneiss)* 

The same intimate relationship with raw material one 
beholds In the Middle Stone *‘%gCj though the tools were smaller, and 
man could have^ if he wished, transported to short distances^ the 
material he liked. But he nc^'cr did. fortunately* his needs were 
such that he worked \ery fine-grained material such as fjjntt and 
in the absence nf this varieties of chalcedony—like agate, jasper 
and chert. These he found as veins and as out-crops in several parts 
of India, whereas in the limestone regions in Andhra, Xamatak, 
Rajasthan, Madhya Pradesh and In Sind, he got flint or flint-Iike 
material* Flint is confined to certain regions only, but the chalcedonic 
material was more easily available, specially in the basalt area, than 
quartritc and dole rite. Hence the tools are found widespread in 
the river beds and along the foothills (the latter being factory sites). 
From thk one may infer a larger population during the Middle Stone 
Age than in the earlier. 

This total dependence upon the raw material $txxm to become 
Ic^ during the Late Stone Age when man docs import the material 
he Wyants from a distance^ Thus, in the sandy* alluvial plains of 
Northern Gujarat, not a piece of stone can be had* Here* man 
had to get chert, agate, quartz, microline (ama^onite) etc. at least 
from a distance of thirty miles for making microliths with 
which the whole region is strewn. The river bed contaiits only 
large and small pebbles of quartzite. Again in the extreme South 
in the Imr* man got quartz etc.* whereas locally only fo$sil wood, 
chert and the like arc available.^ 

During the New Stone Age man shows his preference for doLcrite 
dy^ m the granite area of Raichur, Bcllary and other districts of 
Northern Kamatak as well as Maharashtra for making ground and 
polished axes, though he did use other rock^ Wherever these have 
been used* it undoubtedly shows foreign contacts—trade rclatJons 
and/or migrations of people. 

1. TJixj WM posiiblc, as (1963j p, S) haj pomied oui, with 

iniroduciion of ihr handle^ ihff siie of the ii^rkinf end of the lOoJ couW 
be reduced. tVith the muliant taving c»f raw materia^, man'i iiibiUty 
to poor Era ir jnlo rr^oiu where raw njatcdali wai Kartc poulhlr. 


Appendix I 


confirniatiort of this text book illustration was seen 
recently near Rcnigujita, Chitioor District. Here at the iunrrmn t 
two rivers Kona Madngu and Ralla Kalasa, about half a mile 
fron/ ^ bridge, the bed of the river was found filled up 

^ new rubble 

.rrri 

p. 5. Antiquity of Ma„ 

ancestor"* probably the oldest man s 

latest dittos.; f - to his 

p. 14. Changes in sea leivh 

. t^'ingcs during the historic period around Italv, vm con- 

unong evidence has been collected by A. E. Gcntker. See Illustrated 
t.ondon News, Januaiy- 18, lp64. p. 86. “ 

p. 15. Cavfs and Rork-shtUers in Madras and Mysore 
-Statef*"^*^ ™ct-sheltcis have also been discovered in thtsc 

fo ’'bout ^ north of Madras, a large cave near Gundiani 
formed in the bouldan' mck formation, is being dug now. 

In .Vlysorr, caves and rnck'shelters have been found n,.f 

Ihc l„Re>, heing Shidalphaili. Imvi„g*p„a, p^-riS, 

p- 81. Gnnttmf; of a Stour axr otiS ftppVtp it trrr mith it. 

It wi< on p, 81 ila, Iho grinding o( a .tone 

the light of our own rsperienre. mooinea in 

While digging at the Mcoliihic .site of Tekkihl-m-, tv . - 

UlWv. S„„, .d „,, .„H„i,.| 
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KuLKAityi uittrc$tcd hiniseif in preparing ground axesj as all the 
facilities, vh. querns for grinding and blocks ol dloritc and dolerite 
were easily available. Selecting a lump of dolcritc having jointed 
surfaces and resembling an asc, he turned It into a pointed butt 
axe having a sharp median edge and ground surfaces ateul an inch 
in \%'idth within six houn^ just by rubbing on a quern of granite 
with a little water. 

From this first hand experience, one can say that everywhere, 
all primitive people at a Neolithic stage of culture, did not take 
so much time for preparing a ground tool as in New Guinea. 

Shri Kvt.KAnNi further halted his axe in a slotted wooden haft 
and kept the axe in position by tidng it with a string, He then 
tried to cut the trunk of a babul (acacia) tree. This tree is known 
for its hardness, still within a fev%’ minutes a dent of nearly half-'an'inch 
was made in the trunk, but the edge was not in the least affected. 

Hafting oj Early Stone Age tools - 

Evidence was tendered on pp. 93-4 of took like the handaxc and 
cleaver which showed that they were probably halted. Now a stone 
tool, (Fig. 93) with a broad, fanshaped convex edge and a well-made 
tang Was found by Shii S. G. Supekar, one of my pupils working 
on the Narmada Stone .‘\ge at Dongargaon, a few miles front 
Hoshangabad, loosely cemented in a ptcbblc conglomerate. This is 
the first time that such a tool with an undoubted tang has been 
found. Stratigraphically and the ivay it has been found, it might 
be placed in the Early Stone Age, but typologically It reminds us 
of the much later consex-edged, tanged copper axes from Navdatoli 
and the Gangetic Valley. 


BIBLIOGRAPHY 


AllchiB ridget 

**Australian Stone Itidustri^s, Past 
and Praent** Journai of the Royal 
Anfhropolo^cal Vol> S?, Pt, 1, 

pp. 115-136. , 1957 

Allchin^^ F. R. 

"Tht NcoUthic: Stone Industry of the 
North Kamatak Region.” 

School of Oriental and African Siudits, 
Vol. XIX, pp. 321-5? 1957 

S, 

Technique of Blade Production 
tp Mesolithic and Neolithic Times^p 
Proceedings of the PreAwtorie SocifSy, 
Vol. XTIl, pp. lOl-lU. 1947 

Braidu'ood, Robert J* 

Prchhtonc Men, Chicago Natural 
History Museum^ 5th Ed. 1961 

BURItITT, M C- 

Thc Old Siona Age^ 3rd edition. 
Cambriefee. 1955 

Caton^Thoscfsok,^ G. 

"The Levallohian Indtutries of Egypt”* 
Froctedings of tlu PrahtslOTic Society, 
VoL XII, pp. 5M20- 1946 

ClarKp J. C. D- 
Aicsotithic Age in Britatn, 

Cambridge. 1932 

COOHLAN', H. H. 

^‘Evolulion of the Axe”* foutnol of 
the Royal Anthropolo^caJt Institute^ 
Vo!. 73. 1943 


CtiRWiN, E, Cedi 

“Some Food-Gathering Implements”, 
Antiquity, Vol. 15, pp. 320.336. 1941 

Ct^RtvEN E. Cecil, 

. , . “Hani'estirig Impiemeiiti in 
Denmark”. Antiquity, VoL 17, pp, 196- 
206. 1943 

DArti, A. H. 

FrekbiOTy and Protokutory of Eastern 
India, Firma K. L. Mukhopadhyaya, 
Calcutta, I960 

GrahsianKp Rudolf, 

”The Lwner FalaeoLithlc Site of 
Markkleberg and other comparable 
localities near Leipzig”, edited by 
Mq™:b, Hallam L-. Jr* 

Honia* Kenneth, H* 

”Prehistoric Flaking Technologies m 
Texas”, paper read at the Sixth 
Intemaucinal Gongress of Prehistoric and 
Protohirtoric Sciences Aug. 29~SepL 3 . 
Rome. 1962. 

KuRoEaMt^ Theodora 

ISHf^ CaJifomia 1962 

Leakey, L. S. B, 

“Stone Implements—Hnw they were 
made and used”, South Afriem 

Arehaghgitai Buitedit, Vol. V. 
pp. 71-74 1950 

LEAKi^r, L, S. B. 

Ailem*i Ancejto7j, 4th edition. 

Methuen, London. ^953 











Leakey, L. S, B. 

"Working Stent, Bone and Wood", in 
A Hiitoty sf T^hnalogy, Ed. by 
Charlc« Singer ot al. Vol. 1. 

pp. 128-1+2. 195® 

Loti'E, C. van, Riot. 

'■The Evoluiion of the Levalksis 

Technique in South Africa’*, Afitn, 

VoL XLV. 19+5 

Mitch ELI., S, R. 

Stem Age Craftsmen 19+9 

MoVlus, Hallam L. Jr, 

"The Stone Age O'! Bumia”, Tmiuof* 
ftonx e/ the American Philosophical 
SofiVfy, Vol. XXXII, Pt‘ 3| pP' 541- 
393. ^ 

Moviua, Hallam L. Jr. 

"Lower Palaeolithic Cultures of 
“Southern and Eastern Asia.*’. Tfoiuaf- 
tjoni of the American Phiioiaphicat 
Society, Vol. XXXVill, Pt. 4. 1949 


Movius, liallajn L. Jr, 

■‘Pebble Tool Tenninolog)' in India 
and Pakistan’’, Man in India, 
Vol. 37. No. 2, pp. 1+9-156. 1957 

Noose, H. V. V. 

■‘Burins and Their Classificatior’’. 
Jeurnal of the Royal Antkfopohstcai 
Institute of Creal Britain and Ireland, 
Vol. NLIV, pp. 91-92. 


British Museum (Natural History} 
London 1958 

PateasoSj T, T, 

■‘Core, Culture and Complex in the Old 
Stone Age”, Ptofeedings of the 
Prfftirforie Society, VoL XI, pp. 1-19. 

1945 

Sankaua, H. D. 

PrtAtjmfy and Piotohistory in fiidia 
and PoJtiifan. (Bombay University} 

1963 


Sen, D. 

'"The Soanian and the Pebble Tool 
Terminology in India", Man in fndfffj 
Vol. XXXVIL No. 2, pp. 157-59. 1957 

SoHNCE, ?. G, and Lowe, C. van Riei 
The Geology and The Arckaeolagy of 
the Vaal Rher Basin 
Pretoria 1937 

SOLLAE, W- J. 

Ancient Wwntfri and their Modem 
Repreientatioes, itd edition. 192+ 

STEENELltiG, A*eJ, 

Harvesting Implements fti UfnnwrA; 
Copenhagen. 1943 

SUB&A«AO, B. 

"ChaJeoUthic Blade Industiy of 
Maheihivar (OntraJ India) and a 
Note on the History of the Technique*’, 
Bu/lffin of the Deccan College fi«fareft 
Institute, Ved, XVH, No. 2, pp. 126-49. 


Oaklf-v, K. P. wd Lfakev M. D, 
"Report on the Excavations at Jaywiclt 
Sands, Esse.x", Proceedings of the 
Prekiftorre Society, Vol. Ill, pp. 217- 


O.vKLEYj Kenneth P. 

.UflH rAe Tool-Maker, 4ih edition 


EeuneR) Frederick E. 

7'he Pleistocene Period (Hutchinson) 
Londnn 1959 

Zeuneh, Frederick E. 

Environment of Ettfly Man with 
special reference to the Tropical Regions 
(M. S. University of Barotb) 1963 


109 


INDEX 


AbhivilJean 

?i!i ??*- aeoliihk 

34-5, 31-2, 43, 45. 52, BO. 

Atbcu!, St., die, 24-5, 28. 51-2. 

Ache«li*nerAch«iIean,iitadji» t«ch- 

tuaei, bk^ ui^ 

Ath«ihciiB, clay bUb from, 4. Ik I. 
Atlic, ground, 82-5; hafUng of, 102 

«utli, IB, fc.l, 28, 89; North *„d 

Ag^datioii, lerraoe, 6, 8, 9, 11 . 

A£ncultu» and gmiad pfooe 53 

on gnndmg. pcchkg, 79 , SO-J, 

AJpi, gUciaiioa in, J2-3L 
AlcEmate flaking, 20, 

Asaic, f*w material for, 33. 59. f 05 

^for**m5'' niarcrial 

America, North, gladen fn, 12. 

Atnencan fnd^ of CaJifomia and 
produeuon ofllakn,^, 

.Andhra, 78, 102. 

Andamana, Iiland, 89, 

.Sutler, iletve, hafi for, I02, 

Anvil, lechnique, 19,24. 

AHAaceouaa, Protbuor, viewr of, 23, 
''’^i’neoJogy, ConfoKiice On, 3. 

Amaud, St. in Algeria, 23. 

73; othen, 96, 

Artifact, 4-5, J 8 . 

C«>*^ a^ Mouitermn. 30. 

dcvielopraea: in, JOl. ' 

Amm, Nnlithio in. 79, 

Aieriaa, arrow-head* in. 96. 

Attirampakkam, evcduiiiui of tooh at 57 ■ 

FooTEy fl9j l 6 l I hafting of^ jqj ^ 

Anflralh., 34, TO; Klacial pofot fo, fij. 

mcrotith*, TO; poini* in 97 . 
date* tqeii, 9S. 

AuitnJopItliccinn, IB, fli.L 


B 

Hanganga 3, 

BaaMEi. and pervuHjon teriwiiitit, 33, 
«»lt. raw laateriaJ for, 78-9 1Q+ 

. Bcllary. 78, 105. 

river, tooli feoni, 60. 

Bifoco, and handaxe, 45. 

Hi^ariaJ. poinu; gj. 

Bihxr, bciQlithie tools, ?9, 

BBgl Peiha, grinding giocvei, ai. 

Buia, river, loob, 60 . 

^ndiby, tribe, 95. 

Birbhanpur, microlithic indiutry 3 

^-el-Ater, rite, N. Afrit^ 96. 

'"*•"■‘1“^- 19- BO, tnoU. 

^ncg h^titfner^r 33^ 

Fnuicwa* 2Sg fh.|, 2fl, 
and pemisskm, 19, ?3, fo i 
iiofna^j^ i-ydefcker^ 39^ ' j ■ 

dcfiiiiEiof^ 60, 6S, 

^“«r-ctiin-Scinip(Tp 5§, ©3 
Boria^ ^ 90 ^ 

Bwetrea de Perth**, 3j, 45 ^ 

Hhw. antititiity, 95,100.1, 

Brahmaputra, vafley, Neoli,hie. 75 

omd, fjTp 95, 

irtiiar, ertouch b, 43. 

wiodeUtl^ci, granlK^, 105, 

Burin, definition, 6641; micm.75.6, 

c 

A., and pncimion lechnique, 

fclib, Aaam, and neoliihie, 79. 
^bay, Jione-wwfcing lectinique, 33 
CatiJe, domaiiciicd, I. 

ChalcAforiy, raw material, 39. 59. 
Cbakoliihrc, trehnioue* £0, 32-3 99 

< 1 ^- P^ifc bl^ ' 73; 
midlen, 88, tanged (»{., TO ' ' 



Ghelk*, site, 30, tools, 31; Achcul 
mnpkx. 


duHiai] or Clkdlflui, tFfJmlque, SOuj, 

45*55. 

Gdt, er ground axs* 82-4* 

Clawtp fllv malmaJr S4* 59^ 105. 

C3i£iu, finJiEfiic. 70. 

Chbdp ^ucd* 79, &2-5. 85. 

CbcJjp jasper Corel (Mm, SI- 

Chiypar* dcRiuiion and diitrlbmljon, 
4 q, 61, 89, 


Ghoppid|r, 90; tool, dcrmlEioi,, 48 
Chola Na^uf pbEcau, tooti, 79* 
Clactan-on^ic^ litt, 21, 

Ckcldman mdujtrVp Ecchnii^ue. 19, 
2|i 24p 26, coit mid flake fram 
Maheihwikr, 50; style «r« of, 59-60. 

t-'LAin, J.G.D,*, palaeolithic diviuom, 2. 

Ih, 2i68*fh. l | 72. 74-76. 
t^LA*^p Desroondp 23, fo, 1J; cm pebble 
™ltUrt, 4 £( OD UH- of clwwr, 
lMUid«ic*, iSS, 9*.3, 


Ca»y, lalls, Oofii Achmheijn. 4, fn. i. 
Cleaver, disinbutioii, deSnitun, icetkHi. 
B, zs, 25, aa, 55, 57; ute. 58 ; 61, »X 
—cunn-handaxc, 93; hoiHfi^, 97, 

CooiiLAN, m l^rtij^p 73 , 33 - 4 . 
Controlled* [cchhiquc, 24. 

Gnncai'e, semper^ 77, 


Core* froto, 23; toctom, 27 ^ 30 
pactofiian, 29* 32-3; 35; 39; 

J^'allau,27; Diioc^, 29; MicrolatMc, 
69; iiimniiiigp 75, 90. 

Cordate* handaxc, 52-3. 

Coeroa, L,, and percuaiicin Ee^hiiii|ue, 


CrortnE, 71, 

Crtiied, ridge flake^ 34-3, 

Cylindrical hammer* ledmique, 24-3; 60. 




Baniih Kitdlen Middeoj and groimd 
aae, 70, ® 

Da*t, age bone, m, fit L 
Dattawadi, Foofia, lectlati, U.’ 
l>eKfsdjtion, lersraee, 6, 

De TitRRA, 28, . 

hnrn* antJer# 33. ’ * 

Oharwar, district* SI. 
tligsing took* (Uncikkrtp 89. 

Dbeoidr core, 29. 

I>iicct peicuainn, rechniquei, 31, 

I>£^, dometEicaCcd, 1. 

OokfiEe^ mw materiaJ, 78-91* 104 . 0 : 1 . 


Dooidtitailon, animal, L 
DriOing, by* 99-100. 

£ 

Elephant, domaticaiiDOj I, 

ElstCTp glaciatiDOp 12. 

Engiaiid, 2i* 24 
End scraper* 77* 

Epidiqrite, raw IIlate^taJ^ 78. 

Erosion, lertarr, 6, a, I6, IL 

E«eic, 2L 

Europe* terraces in, 4, fn. I: 9. Western, 
2. 25; and ovale*, 30* 32, 34, 39* 90. 
Eartcm and Mofustcrian, 30; 
mmlithi, 69p 72 and nrrow^ieadp 96; 
JOO-1. 

European* tcrmindc^* 13. 

Evass, John, Sir, 35p 84. 

F 

Faceted, platromi, 34; rarra, 39-40. 
Fabriroior, 32y 86. 

Flalw, cidmce, 21* and blade producElon 

32-3* 36. 

Flak big, ripple, 40, 

Flint* nuterial for, 59-60* 78, 105. 
Rocid plain, 6. 

Flntedn eoro, 32^, 3^, 

. Food-produeing ^tage, 3. 

FopTEp R-pberi Bnice, and pereumicn 
23; □n row material Tor ground tool** 
78. 

FckhiJ, wood* malerM for* IQ5. 

France* 12^ 29* 32. 

FuncEkm, Stone tools, 89, 9L 

G 

GAaacrfl, Dorodiy, FroJcisor and Heluan 
retouch* 42/7J. 

OAtLUMDp Thomas, 81^ fq, 2. 

Geology, and Stone Age, I * 

Georaetric* microlithip 71, 

Giddalijr, Eooli, 6lJ, 

Glacial. 15. 

Gnear^ materia]* 78-9. 

Gfjmd fVEasjgny* France, tnatrrLU irom, 
7o/ 

Greeki and socketed handJe^ |D3. 
GroiTlIian, arrow-head in, 96. 

C.inndmgp technique, 70* 

Cronite* maicrUil for, 105, 

GrtiuiHl adae* 79; *ae, lOJ* 

GrooviTd, hammentotie* 103, 

Gimz* rtter* glacial phase, 12-3* J5. 


Ill 





H 

21, 82-3; froovcdp 103. 
HafUiiff, ef look, 8S.9Q* 97-e, lOlp 103, 
HandftxCp 21, 23p 25,45; typci 52* 55,60. 

90;purpCHCp9U2. 

Hajpwip 100, 

Ha^zpvdcst;^ Wirrcn, 2L 
irchi34ip fPtOUCh^ 42, 71. 

KimaUyn^^ 12. 

HoJknV'buKdp poinl, typci, 74. 

Kollow, smpcn;, 79, 

Koloccnc^ L 
Homo Hdbilii, 106. 

HanCr domaikatcd, L 
Hothnneabad and cvolutl^ oC tpoli, 57. 
HuntcT-FlAhcf p 2^ 

Hunting, with, 100. 


Laaghiuj^ microlilhli: Induiuy oC 
liunoccrcH fJbp 100, 

Laic Stno? Age^ definJticinT 2p 32^69^ and 
JiafUng ofmkrolitbip 97,105. 

L£AJt(v, Dr, 5^ rnp 1, 19,24-5. 33, fn. ! 
and percuiikki) t^nioue, 38. 45, 55. 
30. ffi. 4.106, 

Lciii'alkjii Fcrrci, litc. 26, tcclmlqiiCp 26, 
date and handaxt, 28. 

Lcvallouinn technique, 29, 32^ rtjike 
nnd cowp 53| 93. 

Lo«i balK from, 4, fh, 1 . 

van Ritr,28, rote^ocLfuiatc, 50, 

Liiiui^ imd reinuchi 43; de£niiiaap 71, 

Lunk, valley^ Ra^thiui md Lcvallali 
fUicc, 59; biliLcuJ point, 65, 

LvDcxatiE, Bo» nDnadiVia, S9, 


M 


I 

Tee Age*. 12 ; nnd rakH *ra IkicKci, 
14. 

fruiiaj 46; tcrr^cR in 9. 24>5 ; 28 ; 
CfacUUn, 31, pebble tnoli in 46; 
rleavism in. imaJE handaxa, 
ring-ftooetp 86, ovates. 90; bow and 
arrow, antiquity in 96, 100. 
fnterghicial, 15 
[ran, NfoiuieriAn in. 25 
Iraq, Mniuterian in, 25. 

J 

Jupcf, maler^ for. 34,59,60,78,104-5- 
Javdin, 96, 

Jhanai, 56, 

K 

KaTu, ri%^er in Uganda, pebble looU, 45. 
Kafuim pebble cnlture, 47^ hu I, 
Kalcgnnn, Stone Age lite, Gada^'ari, 59, 
Kappatralle, biil, grinding gmovet in, 

Karaaiak, 6, 56, 105. 

Kashmir, Tee Agei, 13, 

Khynd, Stone Age fliDe, cleavef from, 56* 

104. 

Knti-ei, 9L 
Kulbaxni P* R., 107. 

Kumoal, Dutrict, Stone Age litR in, GO. 

L 

l^ahlpurp cleaver wish Meioeia IrVciC 
Technique, 56; 94; material for looli 

105. 

Lanecolaie, handaxe. 53. 


\ladliya Pradedi, Jl, 

Mshmahiia., $; \[idilk Smne .Wp*llci 

in, 59, 60, 105, 

Viahadey Fiparia, evoluiioa of {nduitrv 
at, 57. 

Mah^ivar, industry^ 3, 23; CkcidoLui 
date and enr^, 5<H, 6L 
Mabi, river lectm at, 14, 

MaUpan^t cave and pebble looJ, 46. 

Malwa, 6, 

Mandholp letiAcR at* 7* 

Maine, river, 30, 

McBubNty, 28, (n. I, 

M tr Carmrlp limatea from, 71, 
Melbaymer Univer^ty, 95, 

\[cniagi* and Victoria West dmvers* 56. 

.Mesolithic. 2, 39, 70. 72, 96, 102, 

.Metal, IS; uking cultuiet, 4; innii, 63, 
Mnicn^ bbdc peoductuHi, 34. 
Mienque, Le, iite in France, 55. 
Mkcoqiiinn, hoiidake, 52-S. 

Mkcro-Burin. 7>6, 

Mkrolithiq induieeieap 62; deBnition* 
C9; fnrfiif, 71. 

!. 40, 59, 66, 63; 
S-3, 16, 

Milling sEonei, 86. 

MoaaiiKsr.. G.J,,93, rn, 1, 

Moni icTR, Lrk-alick flafees from, 93, 
MoftTKiLT, Gp de, on halting, 90, 

Mcnisticr, Le, fitc^ 29, 

Movtcip on Bcmpet, 49. 


Middle Stone Age, 3, ! 

hafting ia, 96-7; 105. 
Miudel, river, glacial^ 




MtiiJwp a7-a. 

Muthip mxT, Poona, KCtittOp IL 

N 

Naga, hlUi wd ncsoliiiiic, 79. 
NjUlduT'Ntv^hmcahwarp Ntiddk Stcnc 
Age sitep S3. 

XarniAda, teripca atp I2i lectiDits l4-5t 
I3p 23, 50, aS'?! beam, souitx of 
Middk Stoiie Agi^t . 

Nanimhapur, IL % 

XAvtUSdit, tanged blade from^ 99. 
uValarmt G^gr^pfai Af^ciw, 53, fh. L 
Xatidian, fnlcrvlltlni 71. 

XcaiiderthaJ, juani 30, 

Xedlitbk, 2-3 k 32-3p 39, 78; inidicr, 88; 

haTiing ^n, 99; 

NvtmLLE, on lunatc:i^ 71. 

Nevau, induiuyii 3, 23 ; Boa namadicuf 
fram^ 59; Unged blades &omt 95. 
Xew Delhi, cofirefoicc on axchacology 
at* 3. 

Guinea^ grinding locU in> Sli S9+ 
Xew Stone Age,. 2 

Xew Zcalajidf 

NLkora, on Lhe Stahi, fcction at, 14-5. 

XiHgirb^ Tee Ages ini 12. 

North America, gEactalktnp 12. 

O 

OAKueVi KaTnui pebbk toob, and, 47. 
Obaidian, material 
Old Stone Age, 2. 

Oldowan, cnlture, 4B, 

OlduvaJ^ gorge, 3; fn- 1, 45, deader, 55, 

30. 

Oresaa, unall bandaxea front, 6d; 
nodlithic^ 79. 

Ok'aie, handaxn, 30^ 52-4j 90; use, 92 ^ 

Ox^ domadcated, J. 

P 

Panjab, Sj 28i pebble tooli, 46, 47, fn. 1, 
cDopper, 4S.- 
Pakbum, 7. 

Falaeonmlogv and Stone Age, I, 17* 
Palaeolithic, divincM, 2^ 3+ 39|, 43 
(rciauefa)j 69* 70> 7B» 

Falestme, 25^ 69* 71. 

Puuj 12, 26, 

Palllkonda, taJiiii, 81% 
pATitM 0 .v. T- Trj 2B, oil runction of (oob* 
44* 93, fii, I- 


PcaTf fniitj hiatoty of, 53, lb. 1. 
PCar-^ahaped bandaxe, 52. 

Pebble lool* Eurfacc^ culture, etCr 8, 

16.9. 22* 45-6* 99. 

Peddng* 79, &i. 2*80, 88. 

PEEkknife, blade, 71; Poini, 73, 100+ 
Peroiaion, Direct, technique* 19-20* 
34-38. 

Pentans and socketed bandle* 183. 

Peru, percussion tcc^iquc in, 38. 
PennianSj 34. 

Petit tranebet, 73. 

Peyaat, 29. 

Fiklibal, eaca^ationi, 79, 2^ 

Platfarm^ SEiikuig, 21j 26; prepafed, 27^ 
32.3, 38, 40* 

Pleistocene, diviiimu of, Ij 8; climatic 
plum, 12% 

Pbocenc, 23. 

Paints, 59.61, 64, 73, 97* In 1, 100. 
Pnibhedi Stone Axe, stage, 3.4, 

Polishing of loob* 78^ 84. 

Poona* river BectioD at,, 1L. 

Poticiy* 18. 

Pottaiium argofi, method of datingi 5, 

fa. L 

PjeliEitncic, 5. ^ 

Prato^hJEtdaxe, 47, 51 ■ 

EHmcb, use of, 27, 34. 

Q 

Qpiternary, divisions* l- 
QpaxtDmg, lechniquc, 38. 

Quanalte^ material for* 60, 78, 104. 
Qparia, matercal for* 105. 

R 

kajuthan* small IwidMca fronv 59p 60; 

bi&cial points from, 65, 100. 

Raiehtir* grinding groovei from* 81; 105. 
Rawalpindi, 12. 

Rctotsch, cypesp 41] tedunque* 42* 43+ 
on mkrolithi, 69; Hduan, 71. 
Hblnocezoa* rib* Langhnaj, 100. 

BJbbcm llakeB, 33. 

Ring-Stones, 62-6. 

Ripple-like rings; 22; daking. 

Rbs* ri«cr* glacial phaie, 12. 
Rock-sbeltcr at, 15. 

Rohrij cncei ind blades from, 33. 
Roairocarinatc, deBiiilinn* 49# 

Rubber iton«, &2-3, 
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Saddle queftiB, 82-3, 

SadGyi Frontltr Zone, ntalltblc, Assam, 


Sa^tina GLut, on ihe Narmada, terrajm 

ai,lU2. 

Sandit^me, male-rial for, i04. 

Sawing, by, 99. 

Scandmaviaa^ ^ladjUiDn, 12. 

Schlc^ix Koktdiip himlB? wjih bo^a 
from, 

Schiii, malcrtaJ for^ 78-9. 

Scraper, S; vaiielks, 44; dcRnhimt, 49? 

59-6Z, 76-7, 90. 90. 

Sw* beadles, rmbctlj 14^ 

Secondary woirking, 4 L 
Seme, river, 30. 

Setia* n* indmiry* 3. 

Sbeep, domeaiicaicd, t. 

Sliiikiiig, oeditlik, Assam, 79, 
Shouldered lool^ BB. 

Smd, 33. 

^iograuli, misoUthk uidmtry, 3. 

SiNOH, Rame»hii.^r, 56j exploration! byt 
SO. 

Sbdny, by, 99^ 100. 

SuNifEa, obser^-atiDiu by, &5, fb. 3-* 

Soaiij (ice Soiian). 

SockelH tool, 101 j 103+ 

Sobaa fabo Soan) river^ 8; Early 
industry, 19,28^ 4S, 47, fn. L 
Sqbanian complex, 3+ 

SoUas, 90, fo. I, % 93, 

Sdutrknj culmre, arrow-hexd in, 9S. 
Soznenet, Eni;larid. bo^i! from, 96, 
Somme, liver, 3h 
Spain and arrow-head, 96. 

Spearhead type handaxe, 92: functium. 

89| having, 96“7- 
Step, technique, 24. 

Siw and ^eobgjv 1. 4; divuintu. 
2-3, 4, 5; to5s and fimctioiaj i4\ * 
halting, 90; MiddJe,32; Late, 69i New, 


Stnne hammer, technique, 20, 3J, 34, 
Strati^phy, S. 

SuaxAiuio. E. {l>r,)p 14* 01, fii. L 
Sukkur, Cora and fiaka, 33, 

SupekaTj S. G.j L0?+ 

Sye Indiam of Brazil, 95. 

SynMy 70. 


T 

Tahi, W. ft.njabj terracea at, 7. 

Tang, nn pdnls, eiq. 64-6, 99. 
Tan^yika, pebble looU in, 4J, 
Tixmanui, 89. 

T«diiuqiK, 18 i cylinder hammer. 24,26; 

picwure, 34. 

Ten, induatry, 3; blTadaJ poinufrom, 63 
TnotmcfS, Bonald, E., 95. 

Terraces, types, 6, 8, 9. 
limber, work on^ 03, 85. 

Toolj 5; of wwd, 18, 104. 

Tortoiic, MK, 27-8: 30. 

1 cade, neolithic timeSj. 79. 

Tranchet, /VtiV, -?3, 

Trxpcae, 43, 72. 

Trapezoid, 72-3. 

TranivTne^ arrow-head, 73, 

Triangle, types, 71-3. 

TY1.0H, on pcrouiuoii^ 38. 

V 

UniSntajtariiniam, prmciplr, 5, 

V 

^'JlaJp river, pebble toob, 46, 

Varjm, Radha Kam^ 71, 

VenrCy river, 29, 

Victoria, West, lechaique, 56, 
Villafranchiin, JS, 


W 

WAiyaiGHT, Prefer, |+, 

Wainganga, industry, 3. 

VVarwh, LcvaUcni Bake from, 93. 
Wedge* ground, 79. 

of? I&^ intnch oT^ 33; foail, 

IUJt 

Wurm, rives, gladation, 13 ^ 


Vuxman^ ncoltlhic, 79^ 
Z 


Middle 

Stone Age, 2, fia. 3 , +, fiu 1, 14, 105, 

iflv L r 


Ziqjanllirepiii, 5^ (h. 


- 
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